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Breech Open, Loading Tray With Charge Swung Round In Position for Loading. 
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Length Over All, 37.2 feet. Diameter at Breech, % inches. Diameter at Muzzie, 18 inches. Weight of Gan, 24 wns, Weight of Projectile, #) nouns. Muzzle Velocity, 
2,900 feet per second. Muzzle Knergy, 22,160 foot-tous. Penetration of Wrought Iron at Muzzle, 37 inches. Penetration of Krupp Steel at 3,000 Yards Bange, 11 inches, 
nds Per Minute, 4. 
ge 9.2-inch gun, whose length and diameter of chase and muzzle are greatly distorted by the photograph, is on a proving-ground mount, The gan at the extreme right is the new 75-inch gun thet forms te 
y battery in the * Constitucion ” and “ Libertad.” 


THE NEW VICKERS-MAXIM 9.2-INCH, 47-CALIBER, WIRE-WOUND GUN, FOR INTERMEDIATE BATTERY OF BRITISH BATILESHIPS.—jSee page 250.) 
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SALT-WATER MAINS FOR FIRE PROTECTION. 

The provision of water mains and pumping stations 
@s &@ protection against fire continues to be the subject 
of earnest and very intelligent discussion in the daily 
and scientific press; which in itself is proof that the 
Baltimore and Rochester fires have served the valuable 
purpose of opening the eyes of other large cities to the 
ever-present and stupendous danger which confronts 
them. 

In our recent article urging the installation of a 
salt-water service, we stated that in this matter, while 
New York had been talking, other cities such as Phila- 
deiphia and Cleveland had been acting, and that the 
latter were now in possession of a thoroughly efficient 
equipment. The subsequent quotation of this article 
in the New York Sun has brought a letter to that 
paper frem an engineer, who draws attention to the 
fact that in a certain sense New York city and Brook- 
lyn were the pioneers in this type of fire service, inas- 
much as the fire-boat system was established in these 
cities about thirty years ago for water-front fire serv 
ice. He claims that certain western cities, taking the 
hint, soon adopted the same method, and that being 
situated on fresh water, and using fresh water in their 
fire-boat service, they soon conceived the idea of run- 
ning iron pipes up the various streets from the water 
front, to which the fire-boats might be connected when 
needed. The next step in the development was taken 
by Philadelphia, which substituted a stationary pump- 
ing plant for the fire-boats. The same correspondent 
points out that the objection to the use of salt water 
is that there would probably be serious and rapid de- 
terioration of the mains and connections, due to the 
action of the, water on the metal, if it were allowed to 
remain permanently in the mains. 

Among the many articles which have appeared on 
this subject,.we think that the most practical is that 
of our esteemed contemporary, Engineering News, 
which proposes that an auxiliary pipe system, of large 
volume and fitted with the necessary standpipes, should 
be provided for purposes of fire protection alone, and 
that these standpipes and mains should. be filled with 
salt water only on the rare occasions when the magni- 
tude of a fire may demand the calling in of an auxiliary 
source of water supply. Our contemporary proposes 
to lay a syetem of high-pressure mains, which would 
be distributed in respect of its capacity according to 
the particular requirements of the districts of the city 
that were served. This system would be provided, at 
points of special danger, with standpipes and street 
hydrants for hose connections. At some suitable point 
on the water front, a powerful pumping station would 
be located, containing high-pressure ._pumps, delivering 
directly into the high-pressure mains. Ordinarily these 
mains would be connected to the regular city fresh-wa- 
ter supply, and the standpipes, mains, etc., would be 
filled with fresh water only, thus obviating the dangers 
of corrosion and general deterioration. For all ordinary 
fires the pumping station would draw from the regular 
Croton water supply. But should a fire begin to as- 
sume serious proportions, the suction of the station 
pumps would be cut off from the Croton mains, and 
connected directly with the salt water of the Hudson 
or the East River, as the case might be, thereby giving 
the Fire Department an unlimited supply adequate to 
any possible magnitude of conflagration. When the 
fire was subdued, the salt-water connection would be 
cut off, and the mains would be thoroughly flushed out 
and filled with fresh water, thus removing all danger 
of corrosion. 

In response to the letter of Mayor McClellan to 
the Department of Water Supply, Gas, and Electricity, 
to which we made reference in a recent issue, the de- 
partment’s commissioner has submitted a report of a 
comprehensive plan for protecting two large areas in 
Manhattan and Brooklyn. The report is published in 
the current issue of the Surriement, and it will be 
sufficient to state here that the plan agrees broadly 

- with the provisions above outlined. The first insta!!- 
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ment in Manhattan would cover the area bounded by 
Twenty-third Street and Chambers Street, Fourth Ave- 
nue and the Bowery, and the North River. It would 
consist of a system of mains served by three separate 
pumping stations. Over one thousand hydrants would 
each supply five three-inch hose at a pressure at the 
nozzles of 200 pounds to the square inch. There would 
be two hydrants at each street intersection, thus pro- 
viding forty such streams to each block. The total 
supply in emergencies that could be concentrated on a 
single block would be 1,200,000 gallons per hour. Pro 
vision would be made for salt water connections should 
they prove necessary. 

Brooklyn would be similarly served in three dis- 
tricts: Coney Island, the dry goods district, and the 
lower water front district. The total first cost of the 
installation would be $3,950,400 if electrical power were 
used, and $5,293,200 if gas engines were employed. 
Although the first cost is large, it is small in compari- 
son to the great value of the interests protected. 

—> + ee ——= 

FUTURE EXTENSION OF THE SUBWAY SYSTEM. 

With the present subway lines in such a state of com- 
pletion that the opening of the system for public use 
is only a matter of a few months’ time at the most, the 
question of the location and inter-relation of new sub- 
ways becomes of pressing importance, especially in 
view of the fact that at least four great corporations, 
tu say nothing of the general public, are vitally inter- 
ested. 

The Inter-Borough Rapid Transit Company, in which 
is included the old Manhattan Elevated; the Metropoli- 
tan Railway Company, which owns practically all the 
street surface railways in Manhattan and the Bronx; 
and the New York and New Jersey Company, represent- 
ing New Jersey trolley interests, have all applied to the 
Rapid Transit Commission for authority to build sub- 
ways in this city) while the Brooklyn Rapid Transit 
Company, witrond | not an applicant for authority to 
build, is anxious to cross the Williamsburg Bridge and 
run its cars over a belt line to be built between the two 
bridges that land in Manhattan, although it prefers 
that the connection should be made by means of an 
elevated structure. 

It must be exceedingly gratifying to the Rapid Tran- 
sit Commission to compare the present eagerness on 
the part of the big transportation companies to build 
subways with the indifference or distrust with which 
the rapid transit scheme was regarded by these same 
interests only four years ago, when bids for the con- 
struction of the present subway were solicited. At 
that time it looked for a while as though the years of 
labor entailed in arousing public interest, and securing 
the necessary legislative powers, were to be rendered 
useless by the reluctance of capital to embark upon an 
enterprise calling for such a large outlay of money, 
and necessarily involving many engineering problems 
of a novel and difficult nature. Great credit is due to the 
contractor, Mr. Macdona!d, and his financial backer, Mr. 
Belmont, for the courage with which they took hold 
of this-scheme, and the successful issue to which they 
have carried it. The practicability of building subways, 
the solution which it has afforded of many questions of 
construction and cost, and the-flattering prospects of 
profitable operation, have removed subway enterprises 
from the domain of doubtful ventures to that of prac- 
tical and very promising investments. 

By the middle of the present summer, or at the 
latest by the early fall, when the term of the present 
subway contract expires, the new system will be in 
operation, and it will provide New York city with a 
four-track road from City Hall Park by way of Elm 
Street, Fourth Avenue, Forty-second Street, Broadway, 
and the Boulevard to 104th Street, and two divisions 
from 104th Street, one running north to the Harlem 
River and the other extending northeastwardly to a 
tunnel beneath the Harlem River, and through the 
Bronx to Bronx Park. The extensions now proposed 
are as follows: The Inter-Borough Company has ap- 
plied to the Rapid Transit Company for permission to 
build an extension of the present subway system below 
Broadway from Broadway and Forty-second Street, 
where there is a station on the present subway, to 
Twenty-third Street, and thence south below Fifth Ave- 
nue, West Broadway, and Greenwich Street, to connect 
with the subway loop, which is now under construction 
at the Battery as part of the present extension of the 
subway to Brooklyn. They also seek authority for the 
construction of a subway and elevated system from the 
intersection of the present subway and Melrose Avenue 
in the Bronx, to and beneath the Harlem River, and 
down Lexington Avenue to a junction with the present 
subway at Forty-second Street and Fourth Avenue, in 
front of the Grand Central Station. This is obviously 
the next natural extension to be made of the present 
system; seeing that it provides an independent north- 
and-south line to the west of the present subway below 
Forty-second Street, and an independent line in the 
eastern section of the city north of Forty-second Street. 

The Metropolitan Street Railway Company, which is 
one of those interests that was earnestly urged to 
undertake the construction of the present subway four 
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years ago, are now so thoroughly convinced of the value 
of the system, that they have filed with the Rapid 
Transit Board an application for an even more ex- 
tensive series of lines than that asked for by the Inter- 
Urban Company. They propose to build a subway 
from Third Avenue and 138th Street in the Bronx, to 
extend down Lexington Avenue to Fifteenth Street, then 
under Union Square to Broadway, down Broadway to 
Chambers Street, thence eastwardly below Chambers 
Street to William Street, down William Street to Han 
over Square, and then to the Battery, by way of Coen 
ties Slip and South Street; around the Battery outside 
of the present subway to Greenwich Street; up Green 
wich Street, West Broadway, and Hudson Street to 
Eighth Avenue; and up Eighth Avenue, through the new 
Pennsylvania tunnel, and eastwardly through Thirty- 
fourth Street to a junction with its proposed line down 
Lexington Avenue. There would also be a crosstown 
connection between the east and west side branches on 
Thirty-fourth and Chambers Streets. As it is care- 
fully stated in the application that the proposed sub- 
way would pass under the existing subway, evidently 
no connection is contemplated between the two, a defect 
which, we think, must militate very strongly against 
the application of the Metropolitan Company in its 
consideration by the Rapid Transit Commission. On 
the other hand, the company pledges itself to a system 
of transfers between its subway lines and the sixteen 
crosstown surface lines which it controls. 

The evidently careful avoidance of the present sub- 
way lines, which is manifested in this application, will 
suggest at once to the pubiic mind that the proposition, 
if accepted, will be directly opposed to that very uni- 
fication of the transportation system of this city which 
is so eminentiy desirable, as proved by the good results 
shown in the excellent management by the Metropoli- 
tan Company of its own amalgamated street surface 
lines. 

In addition to these very ambitious proposals, the 
New York and New Jersey Company, which has just 
completed its first tunnel beneath the river, has ap 
plied to the Rapid Transit Commission for authority 
to extend its tunnel by way of Tenth Street and Sixth 
Avenue to Herald Square, an extension which would 
put the large residential districts of New Jersey in 
direct touch with what is rapidly becoming the prin- 
cipal shopping district of New York city. 

The last, and not by any means the least important, 
subway extension is that proposed by the Rapid Tran- 
sit Commission itself, which has for its object the pro- 
vision of a belt line between the termini of the Brook- 
lyn and Williamsburg bridges. This subway would 
extend from the Brooklyn Bridge by way of Centre 
Street, Grand Street, and Delancey Street to the termi- 
nus of the Williamsburg Bridge. It is sincerely to be 
hoped that the connection between the two bridges will 
be made by subway, and not by elevated structure. 
The elevated structure is preferred by the Brooklyn 
Rapid Transit Company, for the reason that the Brook- 
lyn Rapid Transit Company’s cars are not suited, be 


cause of their lack of fireproof provision, for subway- 


travel. If a subway is built, it would be necessary for 
the company to provide an entirely new equipment of 
ears, and this, in their present condition, they are utter- 
ly incapable of doing. To build an elevated structure 
between these points would add a further disfigurement 
to the city and would be a step backward from modern, 
up-to-date methods. Perhaps the best way out of the di- 
lemma would be to build a subway between the bridges, 
and operate it as a separate system, providing loops 
at the Manhattan end of the Williamsburg Bridge for 
the return of the Brooklyn cars. This would serve 
until the advent of the day, which is most certainly 
coming, when the whole of the transportation system 
in Greater New York, elevated, surface, and subway, in 
Manhattan, the Bronx, and Queens, will be unified in 
one system, with a single five-cent fare between all 
points. 
a 
A FLORAL MAP OF THE UNITED STATES aT THE ST. 
LOUIS EXPOSITION. 

The exhibit of the Bureau of Plant Industry of the 
United States at the St. Louis Exposition will be one 
of the most interesting exhibits at the Fair. Work 
has already been commenced upon the making of the 
monster map of the United States, to form a gre2ter 
portion of the exhibit. Mr. D. A. Brodie, an expert in 
the employ of the Plant Department, is superintend- 
ing the work of laying out the map, though the United 
States government board appointed by Congress to 
represent the Federal government at the Exposition will 
have charge of the appropriation of $5,000. The map 
will cover six acres, and each State is to be outlined 
by a cinder path. The entire area has already been 
underlaid with wocden drains, plowed deep and plant- 
ed in cow-peas as fertilizers. In each State reservation 
will be shown plants grown in that State. Where the 
climatic conditions of St. Louis forbid the zrowing of 
plants out of doors, they will be grown under glass. 
Cotton, tobacco, and sugar cane are to be shown it 
the Southern States, orange and pineapple in Florida, 
and corn and wheat in the Middle States. No attempt 
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made to show the principal waterways of the 


will be 

United States. The waste places on the margin of 
the map, resulting from irregular coast lines, will be 
used for plant exhibits of various kinds, showing 


plants grown around the world. Men in the employ 
of the Bureau of Plant Industry are now scouring the 
world in search of grasses and plants to be shown to 
visitors at the Exposition. One patch of ground is to 
be devoted to cereals, another to poisonous plants, an- 
other to fiber, and still another to seed production, 
grasses, plant breeding, etc. A school of gardening 
will also be a portion of this exhibit. School children 
living in St. Louis will attend to a modei school gar- 
den to be furnished by the government. Prizes are to 
be awarded to the most apt pupil at this school. 
School gardens are now becoming more and more pop- 
ular. The map is located on a sloping hill, and ad- 
joins the agricultural and horticultural exhibits and 
buildings. It may be seen from any portion of the 
main exposition grounds, and will be one of the in- 
structive and beauty spots of the Fair. 

—»><-2o >. 

BORINGS ON A CORAL REEF. 

One of the most complete and important contribu- 
tions to the study of coral reefs and their mode of 
formation that has so far appeared, even if we bear 
in mind Prof. Alexander Agassiz’s recent work “The 
Coral Reefs of the Tropical Pacific” (Memoirs, Museum 
of Comparative Zoology, Harvard College, 1¥03), may 
be seen in a monograph just issued by the Royal 
Society of London, entitled “The Atoll of Funafuti: 
Borings Into a Coral Reef and the Results.” 

The project for the investigation of a coral reef with 
the object of elucidating its structure, originated at 
the Nottingham meeting of the British Association, 
held in 1893. At that gathering Prof. W. J. Sollas was 
successful in promoting a committee, charged to con- 
sider whether an exploring expedition was feasible; 
in the end it was decided to go forward with such an 
undertaking, and eventually the Royal Society took 
over the necessary arrangements. 

After many meetings and consultations, it was de- 
cided to select Funafuti, an island in the Pacific Ocean, 
as the site for inquiry, the primary aim being the bring- 
ing up of a core of rock in order that the composition 
of the reef might be determined from zoological and 
chemical standpoints. Actual operations at this ring 
shaped spot of land were begun as long ago as 1896, 
and they continued until 1898. 

The well-known hypothesis of Darwin respecting 
the development of coral reefs in their several forms, 
although at one time regarded as a truth in geology, 
is no longer tenable in its entirety, a result largely due 
to the later observations of Agassiz and Murray. Dar- 
win, himself, however, earnestly desired a fuller ex- 
amination, in situ, than had been at all practicable 
in his own day, and in fact went so far as to express 
his conviction (in a letter to Agassiz in 1881) that 
nothing of a really satisfactory nature could be brought 
forward as contributory evidence until a boring was 
made in one or other of the Pacific and Indian atolls, 
and a core obtained down to a depth of at least 500 
or 600 feet. That hoped-for consummation has, how- 
ever, been over-achieved, since the boring at Funafuti 
was carried down to a limit of 1,114 feet. 

Three expeditions were made before this could be 
accomplished. The first attempt was made in 1896 
with Prof. Sollas as leader, but it ended in failure 
owing to a breakdown of the diamond-drill borer, 
consequent upon an inrush of reef “sand.” A second, 
which set out in 1897, having Prof. Edgeworth David, 
of Sydney, as conductor, and aided by the loyal co 
operation of various authorities in Australia, so 
profited by past experience that a depth of 698 feet 
was attained; while a third, under the guidance of Mr. 
A. E. Finckh, also of Sydney, carried the main bore 
down to 1,114 feet. 

The general story of the expeditions is given in 
the monograph by the leaders who took part in them, 
and the narratives, whether detailing the various steps 
in making borings, or treating of the difficulties and even 
dangers that were encountered, provide a fascinating 
chapter of plucky and long-sustained effort. Besides 
the primary purpose of the survey, a good deal of cor- 
related scientific work was done, in which Capt. Field, 
R.N., of H.M.S. “Penguin,” who conveyed the first 
party, took a prominent part. He made a complete 
topographical survey of the atoll, and charted an ex- 
tensive series of soundings in the waters of the lagoon 
and the outer sea, as well as carrying out a magnetic 
survey of Funafuti, not alone in the interests of ter- 
restrial magnetism, but as specially bearing upon the 
Then again, 
the opportunity was embraced of making collections 
representative of the general fauna, flora, and anthro- 
ology of Funafuti and adjacent islands in the Ellict 
group. 

The cores from the early borings, and that from the 
later and main bore, were all of them shipped to Prof. 
J. W. Judd, F.R.S., of the Royal College of Science, 
London, for detailed examination by him and by other 
€xperts, thus fulfilling Darwin's old wish, and it may 
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be readily imagined that this transport virtually 
marked the commencement of the inquiry. Although 
many papers and memoirs in various departments of 
science have laid Funafuti under contribution during 
the years that have passed since the expeditions, it 
was only to be expected that a long interval would 
elapse before the materials that were obtained could 
form the subject of a satisfactory official report. The 
magnitude of the task is abundantly indicated by the 
present monograph. 

Dr. G. J. Hinde supplies an elaborated descriptive 
account of the organisms which have contributed to 
the building up of the atoll, compiled from an examina- 
tion of hundreds of microscopic core slittings and 
other desiderata. The evidence derived from this piece 
of work goes to show that, whether in the form of 
solid rock-cores or as incoherent granular particles, 
the material appears to be entirely of organic char- 
acter, traceable to the calcareous skeletons of marine 
invertebrate animals and calcareous alge; of the latter, 
Halimeda and Lithothamnion occur in abundance. And 
Prof. Judd’s comment is that “from top to bottom the 
same organisms occur, sometimes plants, sometimes 
foraminifera, and sometimes corals predominating; 
but in the whole depth bored the same genera and 
species of these various groups of organisms take their 
part in the building up of the mass,” a striking and 
significant summary. The only portion of a vertebrate 
noticed in the borings was a fragment of bone or spine, 
met with in the center of a core of compact dolomite, 
from a depth of 1,060 feet, which appears to belong to 
a fish. Mr. Finckh deals with the biology of the living 
reef-forming organisms at the atoll, and the mode of 
formation of rock brought about by their presence. 
He assigns their relative importance thus: (1) Litho- 


thamnion, (2) Halimeda, (3) the Foraminifera, (4) 
the Corals. This, and another important section on the 
geology of Funafuti, by Prof. Edgeworth David and 


Mr. G. Sweet, are of especial value. 

The conclusions reached in this opportune mono- 
graph are presented in no controversial fashion; the 
idea has been to put forward facts and leave the 
interpretation to others. But unfolding as they do the 
conditions surrounding the present-day life of an atoll 
and the structure of the deeper parts of its body, they 
will be read with profound interest by all who study 
the problems indicated by the formation of coral reefs. 
A + — - _ _ 

THE UNITED STATES IN 1903. 

The Statistical Abstract of the United States for the 
year 1903, issued by the Department of Commerce and 
Labor through its Bureau of Statistics, has just made 
its appearance. It is a solie mass of 650 pages of 
figures, with scarcely a line of “reading matter” other 
than the tables of figures and their necessary headlines. 
Yet a study of its tabular statements develops many 
interesting facts about the United States, its progress, 
development, and relation tu the other countries of 
the world. It is interesting, for example, to observe, 
as shown on page 564, that the exports of domestic 
products from the United States now exceed those of 
any other country of the world. They amounted. to 
$1,392,231,000, against $1,379,283,000 from the United 
Kingdom, $1,113,313,000 from Germany, $820,671,000 
from France, and $732,975,000 from Netherlands. In 
imports the United States stands third, the world’s 
largest importer being the United Kingdom, $2,571,- 
416,000; Germany second, $1,340,178,000; the United 
States third, $1,025,719,000; Netherlands fourth, $867,- 
308,000, and France fifth, $848,046,000. The above 
figures of imports and exports are, in the case of the 
United States, for the year ending June 30, 1903; the 
others, the calendar year 1902. 

Regarding the details of the foreign commerce of the 
United States, the Abstract shows that 72 per cent of 
the exports were sent to Europe, 15 per cent to North 
America, and the remainder distributed in much 
smaller percentages to South America, Asia, Oceania, 
and Africa. The total value of the exports from the 
United States to Europe in 1903 was $1,029,256,000; to 
North America, $215,483,000: to South America, $41,- 
138,000; to Asia, $58,359,000; to Oceania, $37,468,000; 
and to Africa, $38,437,000. Considering the exports by 
countries, the largest total is to the United Kingdom, 
$524,263,000:; the next largest to Germany, $193,842,000; 
and to Canada, $123,267,000. 

Comparing conditions in 1903 with those of 1873, 
the exports have grown from $522,000,000 to $1,420,000,- 
000, including domestic products and foreign mer- 
chandise re-exported. Agricultural products of course 
still form the largest group of exports, amounting to 
$873,000,000 in 1903, or 63 per cent of the total, while 
manufactures amount to $407,000,000, or 29 per cent of 
the total. Manufactures are, however, gaining rapidly 
upon agricultural products in the share which they 
form of the total exports. In 1880 agricultural pro- 
ducts formed 83 per cent and manufactures but 12% 
per cent of the total exports of domestic products, 
while in 1903, as already indicated, agricultural pro- 
ducts formed 63 per cent and manufactures over 29 
per cent of the total. 

The value of domestic manufactures exported had 
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never reached so much as $100,000,000 prior to 1876, 
and in 1896 for the first time crossed the $200,000,000 
line. Since 1896, however, the growth has been rapid, 
the total exceeding $300,000,000 in 1899, passing the 
$400,000,000 line in 1900, and remaining above $400,- 
000,000 constantly since that date, with a prospect 
that the total exports of manufactures for the fiscal 
year 1904 will exceed in value those of any previous 
year. \ 





SCIENCE NOTES. 

Dr. Hildebrandsson has presented his report to the 
International Meteorological Committee respecting the 
position, number, and dimensions of the permanent 
air currents of the globe. The summary of this report 
as the result of direct observations is as follows: (1) - 
Above the heat equator and the equatorial calms there 
is throughout the year a current from the é@ast, which 
appears to have very great velocities at great altitudes. 
(2) Above the trade winds there is an anti-trade cur- 
rent from the southwest in the northern, and from 
the northwest in the southern, hemisphere, respect- 
ively. (3) This anti-trade wind does not extend far- 
ther than the polar limit of the ordinary trade winds, 
but is deflected more and more to the right in the 
northern, and more and more to the left im the south- 
ern hemisphere, until it finally becomes a current from 
the west above the crest of the tropical high-pressure 
belts, where it descends to supply the trades. (4) 
There is an anti-trade upper monsoon above the dis- 
tricts at the equatorial margin of the trades, the anti- 
trade in winter and the equatorial current from the 
east in summer. (5) From the tropical high-pressure 
belts, the air pressure decreases on the whole as it ap 
proaches the poles; while the air of the temperate 
zone is drawn into a vast polar whirl turning from west 
to east. The air of the higher strata flows away from 
the whirl, and the air of the lower strata flows toward 
the center of the whirl. Furthermore Dr. Hildebrands- 
son asserts that the theory that there is a vertical ctr- 
culation of air from the equator to the higher regions, 
finally falling at the poles, is altogether a fallacy. 
Dr. Hildebrandsson’s report is a valuable and import- 
ant contribution to the science of the new meteorology, 


and destroys many existing notions respecting the per- 


manent air currents of the world. 

Before the Institution of Civil Engineers, on Decem- 
ber 22, Dr. T. E. Stanton read a paper on the resistance 
of plane surfaces in a uniform current of air. The 
paper deals with the results of experiments made in 
the engineering department of the National Physical 


Laboratory on the distribution and intensity of the; 


pressure on thin plates and combinations of 
placed in a uniform current of air, and is intended as 
the first part of a research on the nature and distribu: 
tion of the pressure of the wind on structures. By a~ 
uniform current of air is meant a current in what is 
known as “eddying motion” as distinguished from 
stream-line motion, the mean velocity at any point in 
the direction of flow being uniform across the current. 
This condition of motion is considered to be the near: . 
est approximation to that of winds of fairly high in- 
tensity. The main object of the present research was 
to determine, if possible, a general relation between 
the velocity of the current, the dimensions of the plates, 
and the resultant pressure, as it was felt that expert- 
ments in the open air could not be undertaken with 
any prospect of success until some general relation of 
the kind has been established. The results of the 
experiments show that, under the given experimental 
conditions, a definite relation of the kind existed, and 
may be stated thus—for similar and similarly situated 
plates or combinations of plates in a uniform current 
of air, the intensity of pressure is the same for the 
same velocity of current and general atmospheric con- 
ditions. On the assumption that the motion of the wind 
approximates to that of a uniform current as defined 
above, the above relation shows that the distribution 
and intensity of the pressure of the wind on struc 
tures may be studied experimentally by means of 
models of the structures set up in a current of air 
produced by means of a fan, as in the present case. In 
illustration of this, the results of experiments made on 
models of roofs and lattice girders of simple form are 
given in the paper. Tabulated results are also given 
for the cases of paralle] plates at varying distances 
apart, plates inclined at varying angles to the direc- 
tion of the current, and the rectangular plates of vary- 
ing ratio of length to width. 
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The Belgian and French governments have come to 


an agreement relating to the establishment of telegraph 
communication between the ‘ongo ‘Free States and the 
French Congo. Under the nent a ‘submarine cable 


is to be laid between Bragzayille and ‘Kinstiassa, the cost 
of which is to be borne equally Wy the two countries 
concerned. It is pr to use Morse registering 
apparatus in the stations at either end of the cable. 
The tariff will probably be 2%d. a word, with a mini- 
mum rate of 10d. per message. 
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CONCRETE PILING 


The extensive improvements made at 


ton barracks have attracted not a iittle attention 
system of concrete piling which was there 
with marked success, and which promises to displace, 
for certain kinds of work, the wooden piles which have 
been used so long. The work at the Washington bar 


racks presented obstacles which could not 
be overcome by the use of the ordinary 
pile—obstacles due to the constantly 
changing condition of the ground, which 
was alternately wet and dry as a result of 
heavy and frequent rains 

Through the courtesy of Mr. Frank 8. 
Shuman, we are enabled to present the 
following description and the accompany- 
ing illustrations of this method of utiliz- 
ing concrete piles. 

Four different types of piles are em- 
ployed. The one illustrated in Fig, 1 A, 
and known as “the preparatory removable 
pile,” is to be used in earth reasonably 
firm in ite texture and free from water. 
A preparatory tube, consjsting of a length 
of extra heavy iron pipe, fitted with a 
driving head of oak, and a conica! steel 
point of a somewhat larger diameter 
than the pipe, is driven into the ground 
to the required depth, and thereupon 
withdrawn The hole formed is filled 
with well-rammed concrete. Obviously, 
any desired length of pile can be ob 
tained by driving the outer tube deep 
enough into the ground; and obvious)) 
that outer tube can be removed with but 
a fraction of the force required in pulling 
out or planting the ordinary pile. After 


corpvrete has once set, the pile becomes literally 
lar of stone. Fig. 1 B shows the general 
of the pile after the removal of the outer tube 

frictional hold of the pile is much augmented, 
cause the larger pieces of the aggregate 
into the sides of the hole, thereby forming 
able lateral anchors. We are informed that 
this type, 14 inches in diameter and 13 feet 


in length, successfully sustained a direct 


more than 21 tons of pig iron fora period 


days without any signs of settling 

It sometimes happens 
that the fixed steel point 
cannot be used to advan 
tage. Particularly is this 
the case where the earth 
is soft or marshy, or 
where quicksand or water 
is encountered For this 
purpose, a detachable 
point of concrete, as shown 
in Fig. 2 A, is substituted 
for the fixed steel point, 
and driven to the required 
depth As the pipe is 
lifted out concrete is 


rammed home through the 


pipe. A head of concrete’ - Concrete Pile, 13 Feet 2 Inches Long by 14 Inches Diameter. 
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is maintained inside the pipe while it is being gradu- 
ally withdrawn. In this manner, all water is dis- 
placed, and the closing in of the sides of the aperture 


is avoided. 

in driving piles under water, the system illustrated 
in Fig. 3 A is employed. The pipe with its concrete 
point is surrounded by a sheet-iron coffer-dam, which 





Concrete Points for Long, 17-inch Diameter Piles. Engineers’ School, Washington 


Barracks, D. C. 


latter is temporarily clamped to the pipe, and is of 
sufficient length to reach from above the waterline 
down to the firm underlying ground The pipe is 
driven in until the coffer-dam is embedded in the firm 
ground at a sufficient depth to prevent the possibility 
of water percolating through. The clamp is then re 
moved, the concrete point is driven further down to 
the required depth, and concrete is filled in to the de 
sired height If the completed pile is to form the 
base of a sea wall, the concrete is filled in only flush 
with the river bottom (Fig. 3 B), and the sheet-iron 
coffer-dam is then removed and used for the next pile. 
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Dug Out Perfectly Intact After Test. 
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other hand, the pile is required to rise 
above the water, as for example in the construction 


the sheet-iron coffer-dam is not removed, 


but is left in position and filled up with concrete ( Fig. 
lend additional stability to a pile of this 


a cylinder of 3-inch mesh expanded met- 


embedded in the concrete, and likewise a 


piece of structural iron, to which the su- 
perstructure can be fastened. 

In soil that is alternately wet and dry, 
these piles are obviously able to provide 
a permanent foundation, which could not 
be secured by wooden piles. The system 
is economical and easy of application. 


ome 





The First Modern Ship Canal. 

In these days of ship canals we hear 
little or nothing about the earliest en 
terprise of the kind during modern 
times, namely, the Berkeley and Glouces- 
ter Ship Canal. Although Gloucester is 
situated on the Severn, access to the 
port is really afforded by the canal. 
Owing to the dangerous condition of the 
river, an Act was obtained in 1793 for 
the construction of a ship canal com- 
mencing at Berkeley, some sixteen miles 
lower down the Severn, and the works 
were completed in the year 1827. This 
waterway follows the Vale of Berkeley, 
originally commencing with a tidal-basin 
and lock at Sharpness Point and ending 
at the docks in Gloucester, where there 
is another lock communicating with the 
Severn. The original cost was about 


but within the last forty years considerable 
been incurred in opening a new entrance 
half a mile lower down the river, with additional dock 
accommodation. These works were finally completed 


vessels of more than 600 tons cannot 


canal to the port, ships of 2,500 tons 


the outer basin, where cargo is transferred 
The dimensions of this ship canal may be 
compared with more recent developments, but 
continuously successful operation has certainly 
useful effect in the encouragement of more 


ambitious schemes of the 
same kind.—Builder. 


— ooo — 
The topography of the 
Pennsylvania anthracite 


coal regions is shown at 
the World’s Fair by a 
large relief map. A model 
of a mining plant, show- 
ing both the interior and 
exterior works, forms a 
part of the exhibit The 
actual position of coal 
seams under the surface 
is shown by means of cross 
sections. An actual breaker 
is shown in operation. 
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A SINGLE-CYLINDER, REVERSIBLE, FOUR-CYCLE 
GASOLINE ENGINE. 


The engine shown in the accompanying cut is the in- 
vention of Mr. A. F. Law, of Bridgeport, Conn., and is 
manufactured by the Royal Equipment Company, of 





A NOVEL, FOUR-CYCLE, REVERSIBLE, GASOLINE MOTOR. 


that city It is of the usual four-cycle type, having a 
t-inch bore by 5-inch stroke, and is adapted especially 
for marine purposes, where its use makes a reversible 
blade propeller or other reversing gear unnecessary, 
except in cases where the boat must always be instantly 
reversible. The marine motor is rated at 3 horse 
power at 600 R. P. M., and it can be made to develop 
5 horse-power by running it at a higher speed. Its 
weight complete is 235 pounds. The plunger water 
pump seen beside the cylinder, in front, is driven by 
an eccentric beside the flywheel. Variabie jumpspark 
ignition is used, the spark being advanced or retarded 
by moving vertically over its notched seg- 

ment the lower of the two levers seen be- 
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A NEW GASOLINE MOTOR FOR AIRSHIPS. 
The six-cylinder motor shown herewith was design- 
ed and built by Mr. Charles E. Duryea, of the Duryea 
Power Company, Reading, Pa., for use on an airship. 
The cylinders have a 44-inch bore and the pistons a 
514-inch stroke, and when turning at 900 R. P. 

M. the motor developed 40% horse-power. Its 
weight stripped, as shown, but with complete 
equipment of two carbureters, battery, spark 
coil, water, and gasoline tanks, with a 
gallon of the respective liquids in each, 
was 232 pounds, or less than 5% pounds 
per horse-power. The three-throw crank 
shaft of 15-inch diameter is hand forged 
and has a %-inch hole bored in it to carry 

oil to the-crank pins. These are 1\-inch 

in diameter and are provided with a \%- 
inch central hole for oiling. The wrist 
pins of tne pistons are hollow and are 
plugged so as to prevent the oil going 
out at the bottom. Instead of setscrews 

to hold them in place, oil cups screw into 
the lug on the inside of the piston wall. 
These oil cups have an opening on the 
upper side for filling, and they can be 
filled when the pist~ is at the end of 
its stroke. The reciprocating motion 
causes the oil to feed properly. The 
cylinders of the motor are of cast iron, 
machined inside and outside. They are 
fitted with copper water jackets. At the 
base of each cylinder there is a slightly 





A NEW SYSTEM OF RAPID TELEGRAPHY. 

The difficulties which have hitherto blecked the 
path to the invention of a successful. high-apeed tele- 
graph system are of an electrical, rather than a me 
chanical nature. Many transmitters and receivers 
have been devised, which are mechanically capable of 
operating at a high rate of speed; but which have 
utterly failed when used on any but short telegraph 
lines, because, owing to static capacity of the line, 





conical space on which the copper water A 4014-H. P., WATER-COOLED, GASOLINE MOTOR FOR AN AIRSHIP, 


jacket fits with a steel ring around it, 

which, when it is driven up or the cone, clamps 
the jacket to it, making a tight joint. The motor 
is a particularly light and compact one, and should 
fulfill well the purpose for which it was designed. 











The Transmitter and the Receiver 


they are too rapid for the electric impulses. A tele- 
graph line presents features and effects similar to 
those of a Leyden jar. Though these effecta are too 
small to be noticeable in a short line, in a distance of 
several hundred miles they become so great as to 
seriously interfere with high-speed transmission of 
telegraphic signals. Dots and dashes, instead of being 
sharply defined, are prolonged until they are run to- 
gether by the sluggishly flowing current, rendering 
the message unintelligible. 

A system recently invented by Mr, Patrick B. De 
lany, of South Orange, N. J., is not in the least hind- 
ered by the static capacity of the line; but on the con- 
trary utilizes the “static discharge” and is inoperative 
without it, so that, when used on short lines whose 
capacity is small, it is necessary to bring these lines 
up to the requisite capacity by the use of condensers, 

The system is designed to transmit and re- 
ceive messages at the rate of one thousand 





side the base. The upper lever, which moves 
in a horizontal direction, shifts the small 
plunger that operates the exhaust valve, from 
the regular cam on the secondary, or half- 
speed, shaft to another cam beside it, which 
is set so as to open and close the valve at the 





proper time when the engine is running 
backward. To reverse, it is only necessary 
to cut off the ignition current when the 
motor is running with the spark advanced, 
throw over the reversing lever as soon as 
the motor slows down, and cut in the igni- 
tion current again The spark, being ad- 
vanced for running torward, will of course 
be retarded for running backward, and as 





words a minute over distances of one thou- 
sand miles, though a speed of eight thousand 
words a minute has been attained on a short 
experimental line. In the accompanying 
illustrations we show the three machines 
which are used in the operation of this sys- 
tem, namely, the perforator, the transmitter, 
and the recorder. Messages are sent by 
means of a perforated tape, which is pre- 
pared in the perforating machine. The tape 
is drawn at any desired speed through tho 
perforating machine under a pair of steel 
punches. Each of these punches is operated 
by a magnet. The magnets are controlied 
by a Morse transmitting key, shown at the 






















soon as the motor starts to turn in the latter 
direction, the spark must be advanced in 
order to secure full power 

The motor can generally be reversed 
without stopping it, but, in the event that 
it does stop while being reversed, it can of 
course be at once started again by hand in 
the reverse direction In other words, this 
four-cycle engine comprises all the advant- 
ages of engines of this type, with the revers- 
ible feature of the two-cycle engine added. 
The engine is well constructed throughout, 
has a hand-hole in the base for adjusting 
bearings, and is built up to a four-cylinder 
size. which, for automobile use, is rated at 


20 horse-power 


right in our illustration. A downward stroke 
of the key causes one of the punches te oper 
ate, and on release of the key the other 
punch operates. Thus each operation of a 
key, whether for a det or a dash, seryes to 
make two perforations, one near the upper 
edge, and the other near the lower edge of 
the tape. As shown in our illustration of 
the perforated tape, the primary and sec 
ondary perforations have an angular rela- 
tion to each other, which is due to the fact 
that the tape is constantly running, and 
which varies with the interval of time be- 
tween the downward stroke and release of 
the key. When a message has been perfor- 
ated in the tape, the latter is 
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As stated in a paper recently 
read before the Russian Physi 
co-Chemical Mr N. 
Awerkieff observed that in con- 
nection with the action of hydro- 


Society, 


chloric acid on metallic gold in 
the presence of formaldehyde, 
trioximethyl, methyl, ethyl, and 
amyl! alcohol, as well as in that 





of phenc!, chloroform, and sev- 
eral other organic bodies, a dis- 
Solution of the gold would take 
Place. The solutions obtained in 
this way. on being vaporized, 
dried, and heated, would leave 
& residuum of metallic gold, 






Machine for Perforating the Transmitting Tape. 
A NEW SYSTEM OF BAPID TELEGRAPEY. 


passed through the transmitting 
machine. Here the primary per- 
forations co-operate with suit- 
able mechanism to send positive 
electric impulses through the 
line, while the secondary ’per- 
forations permit the passage of 
negative electric impulses, 

The accompanying diagram 
clearly shows the method of 
sending and receiving the mess- 
age. The-perforated tape, A, at 
the transmitting end. passes be- 
tween two primary. contact 
finger’, B and B’, and two sec- 
ondary contact fingers, C and C’: 
B’ is connected with the post- 
tive pole of a battery whose 
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tegative pole is earthed, and C’ is connected with the 
negative pole of a battery whose positive pole is 
earthed. When the fingers, B and B’, make a contact 
through a perforation in the tape, they send a posi 
tive impulse over the line. This impulse is followed 
at the proper interval by a negative impulse by con 
tact of fingers ( and C”’ through the secondary perfora 
tion. The signa! is electrolytically recorded at the 
receiving end on a chemically-prepared tape, F, by 
means of an iron electrode, HZ, connected to the line 
and a platinum electrode, D, connected to earth. The 
current in passing through the moistened chemical 
tape from the iron to the platinum electrode forms a 
blue mark on the tape, at the contact point of the 
iron finger. When the current is reversed, no such 
mark is formed. A momentary positive impulse sent 
by contact fingers B and B’ causes such a mark to be 





The Same Word as Perforated on the Transmitting Tape 
and Elcctrolytically Produced on the Recording Tape. 


produced on the moving tape at Z, and this mark is 
protracted by the slow outflowing current, which is 
retarded by the inductive capacity of the line, until a 
negative impulse produced on contact of fingers C and 
O abruptly stops this after-flow by reversing the cur- 
rent. Thus it will be seen that the impulses, whether 
for a dot or a dash, are all of equa! duration, and it is 
the interval between the positive and negative im 
pulses that determines the length of the mark on the 
paper. 

The practical advantages of this system will be 
readily comprehended. A number of perforating ma- 
chines can be used in connection with a single trans- 
mitter, so that a large number of messages can be 
prepared simultaneously, and then passed through the 
transmitter at speeds of 1,000 or more words a minute. 
Furthermore, Mr. Delany has invented a perforating 
machine, which is operated from a keyboard similar 
to that of a typewriter. This can be operated by any 
typewritist at twice the speed at which the Morse keys 
are ordinarily operated, and if desired can be used in 
any business office to perforate messages on the tape 
The tape can then be sent to the telegraph station, 
and run at a high speed through the transmitting ma- 
chine. At the receiving end the record may be tran- 
acribed before being sent out, or the original may be 
sent to its destination, where any typewritist who has 
had a few days’ instruction can reproduce the message 
in typewritten form, and in this way absolute secrecy 
in transmitting the message can be maintained 

+ + ee ——— 
Commercial Korea. 

“Commercial Korea in 1904" is the title of a mono- 
graph just issued by the Department of Commerce and 
Labor through its Bureau of Statistics. It discusses 
commercial and other conditions in Korea, showirtg 
area, population, transportation facilities, railways, 
telegraphs, postal service, and foreign commerce, in- 
cluding imports and the countries from which they are 
drawn, and exports and the countries to which they 
are sent. The population of Korea the monograph in 
question puts at about 15 millions in round numbers, 
the area at about equal to that of the State of Kansas, 
and the foreign commerce at about $12,000,000, of 
which imports form abcut $7,500,000. A part of the 
Chinese Empire prior to the Christian era, Korea 
remained under the control of that country until 
about the end of the sixteenth century, when the 
Japanese sent a large invading army to Forea for the 
purpose of driving out the Chinese and taking posses- 
sion. The Japanese rule, however, was comparatively 
brief, and in 1627 the people of Manchuria placed the 
country under vassalage, and until 1894 Korea recog- 
nized the control of China by sending tribute-bearing 
missions annually to Peking. 

Tn 1894 an insurrection led the country to ask aid 
from China, and Chinese troops were sent. This action, 
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ports and the safety of American vessels and citizens 
assured. This was followed by treaties with Germany 
and Great Britain in 1883, Russia and Italy in 1884, 
France in 1886, Austria in 1892, and China in 1897. 
The formation of the treaty between Korea and the 
United States in 1882 was immediately followed by a 
visit from a Korean embassy to Washington, sent to 
exchange ratifications of the treaty. From this time 
forward Korea was opened to foreign trade and West- 
ern civilization, and the Korean government estab- 
lished its legations in the United States and other great 
commercial nations. With the opening of the treaty 
ports and the establishment of commerce an official 
record of Korean imports and exports began. This 
shows imports in 1884 amounting to about $800,000 
and exports amounting to $475,000. By 1890 imports 
had grown to $3,850,000 and exports to $2,975,000. 
In 1894 imports and exports fell considerably below 
those of 1890, but in 1897 again increased, being for 
that year of imports about $5,000,000 and exports 
about $500,000. In 1902 the imports at the treaty 
ports amounted to about $7,000,000 and the exports 
of merchandise to about $4,200,000. In addition 
to this, exports of gold amounted to over $2,000,000, 
while the imports and exports at other than treaty 
ports are estimated as being sufficient to bring the 
total commerce of 1902 up to fully $15,000,000, exclu- 
sive of gold exports, which, as above indicated, 
amounted to about $2,000,000. 

The most important articles in the export trade are 
rice, which shows an annual exportation of more than 
$1,000,000; beans, $500,000; ginseng, nearly $500,000; 
and hides, about $100,000 in value in the latest avail- 
able year. Of the importations, cotton goods form the 
largest item, from $3,000,000 to $3,500,000 per annum; 
silk piece goods imported from Japan and China amount 
to $600,000 per annum; kerosene oil, about $300,000; 
railway materials, about $250,000; mining supplies, 
about $200,000; and bags and ropes for packing, $159,- 
000. Of the cotton goods imported in 1902, British 
shirtings formed the largest single item, amounting 
to $800,000; British and American sheetings, $260,000; 
Japanese sheetings, $350,000; Japanese piece goods and 
yarn for use in manufacturing cotton cloths, $800,000 
Korea, like China, is now drawing considerable quanti 
ties of cotton yarn from Japan, and considerable sup 
plies of cotton manufactures. Great progress is being 
made by Japan in the manufacture of cotton, and in 
addition to supplying cotton cloths to China and Korea 
in large quantities it is now supplying the cotton 
yarns which are used in household manufacture as 
well as in certain of the cotton mills which exist, and 
are proving quite successful. 

The foreign commerce is carried on through the 
treaty ports of Chemulpo, Fusan, Wonsan, Chinampo, 
Mokpo, Kunsan, Masampo, and Song Chin. Chemulpo, 
which is located on the western coast of Korea, about 
midway from its southernmost point to the northern 
boundary, has by far the largest commerce. Its im- 
ports in 1902 were reported at $1,250,000 out of a total 
of $1,920,000. The exports of Chemulpo, however, are 
very much less than those of other ports, being $45,000 
in 1902 out of a total of $1,830,000. Its pre-eminence 
over the other treaty ports as a point of importation 
is due largely to the fact that it is of itself a consider- 
able city with a comparatively large foreign popula- 
tion and is in direct railway communication with the 
capital of Korea, Seoul, which is only 35 miles distant. 

The principal imports in 1902, stated in United States 
currency, are as follows: Shirtings, gray and white, 
$800,000; silk piece goods, $480,000; cotton yarn, $490,- 
000; American kerosene, $385,000; Japanese sheetings, 
$360,000; Japanese piece goods, cotton,-$325,000; Brit- 
ish and American sheetings, $285,000; grass cloth, 
$285,000; railway plant and material, $230,000; bags 
and ropes for packing, $150,000; mining supplies, $230,- 
000; clothing and haberdashery, $100,000; provisions, 
$95,000; matches, $90,000; saké samshu, $75,000; sugar, 
$74,000; machinery, $70,000; cotton wadding, $60,000. 

The Current Supplement, 

The current Suprtement, No. 1473, opens with an 
admirably illustrated article on the canalization of 
the Elbe and the Moldau. Mr. 0. Chanute presents an 
excellent discussion of aerial navigation from the his- 
torical standpoint. 
system of lighting trains by electricity. “Coloring of 
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THE NEW VICKERS-MAX!M 9.2-INCH WIRE-WOUND 
GUN. 

The powerful weapon which we illustrate on the 
front page of this issue is a good representative of 
the latest improvements which have been introduced 
into heavy ordnance, with a view to securing at once 
greater range, increased penetration, and a _ higher 
rapidity of fire, without adding materially to the 
weight of the piece. The theory of design and meth- 
ods of construction by which these results have been 
secured are not by any means peculiar to this piece, 
inasmuch as they have been followed by gun makers 
for many years; but the significance of this 9.2-inch 
gun is that in it we see what is, perhaps, the most 
successful combination of these qualities that has yet 
been attained. Although this gun weighs only 28 tons, 
and has a service rapidity of fire of five rounds in a 
minute and a half, it has a power of penetration at 
3,000 yards (the minimum fighting range of to-day) ap- 
proximately equal to that of the 13')-inch English gun, 
of more than twice the weight, of a dozen years ago. 

The immediate cause of this increase in efficiency is 
the greater velocities that are secured with modern 
guns; and the increase in velocity is due to the en- 
largement of the powder chamber, the use of slow- 
burning powder, and the lengthening of the bore, so 
as to enable the products of combustion as they are 
given off by the burning powder to exert their accele- 
rating effect upon the projectile for a longer period and 
with a higher average pressure. To such a successful 
point have these principles been carried, that the latest 
types of gun, such as the one herewith shown, have 
fully fifty per cent greater velocity than the guns of 
ten or fifteen years ago. The gun weighs 28 tons, has 
a total length of 37.2 feet, a bore of 9.2 inches, and 
measures 36 inches in external diameter at the breech 
and 18 inches at the muzzle. It fires a 380-pound pro- 
jectile with a muzzle velocity of 2,900 feet per second, 
and a muzzle energy of 22,160 foot-tons. The penetra- 
tion of wrought iron at the muzzle is 37 inches, and at 
the minimum fighting range of 3,000 yards its projectile 
striking squarely would pass through 11 inches of 
Krupp steel, so that the water-line armor of practic- 
ally every battleship afloat would be penetrable by 
this gun. 

The piece is built by the wire-wound method. It 
consists of an inner tube containing the powder cham- 
ber and the rifling, over which is shrunk a heavier in- 
closing tube of gun steel, and upon this is wound, 
under very high tension, the wire upon which the gun 
mainly depends for its tangential strength. Over the 
wire is shrunk on a single heavy jacket, which extends 
from the breech for nearly two-thirds of the length of 
the gun, and a chase hoop, or tube, which extends to 
the muzzle, which latter is slightly swelled to a large 
diameter, to give the extra reinforcement needed to 
prevent splitting at this point. 

The breech mechanism is shown very clearly in our 
illustrations. The whole of the breech action, namely, 
unscrewing the plug, withdrawing it, and swinging it 
clear of the breech box, is accomplished by the contin- 
uous rotation of the hand-wheel shown to the right of 
the breech. The breech plug is of the same type as 
that used in our navy. It is threaded in segmental 
portions on steps of varying radii, an arrangement 
which enables three-quarters of its circumference to 
be threaded, and to be available for meeting the longi- 
tudinal thrust on the block. The ordinary type of 
block has only half of its circumference threaded, so 
that the new type of plug may be made proportionately 
shorter than the old. This shortness of the plug en- 
ables it to be swung clear from the breech as soon as 
it is unscrewed, thus saving the time occupied in the 
old type of block in withdrawing the plug in line with 
the axis of the gun, before swinging it clear of the 
breech box. 

Another element of interest in this gun is found in 
the fact that it is built upon the same principles and is 
of the same general efficiency as the Armstrong gun, 
with which nearly the whole of the Japanese navy is 
armed; although it should be understood that this par- 
ticular caliber of gun is not used by the Japanese, 
whose battleships and cruisers are armed with the 12- 
inch, 8-inch, 6-inch, and 4.7-inch Armstrong guns. The 
9.2-inch gun, however, forms the primary armament of 
the British cruisers, and the intermediate battery of 
the latest types of British battleships, just as the 8-inch 
gun occupies the same place in the respective classes of 
ships of our own navy. The latest British designs 
carry eight of these 9.2-inch guns in four barbettes, in 
addition to the primary armament of four 12-inch 
guns—an impressive evidence of the vast increase in 
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Correspondence, 





A Letter from Leo Stevens, 
To the Editor of the Scienriric AMERICAN: 

1 have decided not to ente: the airship contest at 
St. Louis. The speed expected is too great. The mat 
who enters this contest has everything to lose and 
nothing to gain. 

The rules call for a speed of at least 20 miles per 
hour. This is impossible. The prize is perfectly safe 
with the Exposition Company. 

I think the rules might have been modified just a 
little. For instance, the man making best time should 
be allowed to take first prize, second man second prize, 
and third man third prize. There would then be some- 
thing in sight. Many Americans would certainly 
enter, 

I will continue experimenting in this vicinity dur- 
ing this year and will prove what the American can do. 

Aeronaut Leo STEVENS. 

New York, March 5, 1904. 

[The rules governing the airship competition at St. 
Louis have, we understand, recently been modified, so 
that the speed required is now 18% miles an hour, and 
the course to be covered 10 miles.—Eb.] 
ee 
Draper’s Specula Test, 





To the Editor of the Screnriric AMERICAN: 

A paper by myself upon the above subject was pub- 
lished in the SupPpLEMENT, page 23232. A criticism by 
Mr. Edmund M. Tydeman appears in the ScleNTIFIC 
AMERICAN for November 14, page 348. Residence in 
Australia precluded earlier rejoinder. 

In my paper, by a purely analytical method, devel- 
oped step by step from first principles, and given in 
extenso to enable the results to be checked, the connec- 
tion between variation of ordinate and variation of the 
rosition of the axial intersection of a ray after reflec- 
tion from a parabolic surface is demonstrated. The 
results are compared with those computed for identi- 
eal conditions by Draper's rule, and the latter is 
proved to be 50 per cent in error. 

Mr. Tydeman in his strictures has whoily failed to 
grasp the significance of the third (III.) premise, 
clearly expressed, of the analysis, or to assimilate 
the subsequent treatment. Mr. Tydeman misquotes. 
In the second paragraph the factors represenied by zr 
and z are transposed; by this and the succeeding quo- 
tation a serious false issue has been raised. In the 
next instance the expression the “constant H P” 
(italicized in the letter) is substituted for the correct 
definition—“normal”—used by me. The position of 
the critic that the angle contained by an incident and 
reflected ray is not bisected by the correlated normal 
(not “constant” as wrongly quoted) D H to the re- 
flecting surface is, of course, untenable. The matter, 
although a most essential point, is, optically, elemen- 
tary; bisection is the corollary of Newton's second 
axiom in optics, hitherto unquestioned. 

In the same paragraph Foucault’s and Draper's meth- 
ods are classed together as though identical; they 
differ broadly, as all who have used both know, and 
as recourse to the original memoirs will prove. In 
compilations they are not infrequently erroneously 
conjoined. My paper deals specifically with Draper's 
formula. 

In the last paragraph Draper’s formula is defended 
by attributing error to rules differing from it. 

The errors and misapprehensions indicated wholly 
vitiate the criticism, and confirm the opinion that the 
reputation of the reflecting telescope, as an instrument 
of precision, has suffered by the unquestioning accept- 
ance, without investigation as to their genesis, of “au- 
thoritative” formule. 

It is assumed that the original will be compared by 
those interested. Jas. Atex SMITH. 

Melbourne, January 13, 1904. 

Actinie Light, 
To the Editor of the Scientiric AMERICAN: 

An article on “Some Experiments with Actinic 
Light,” by J. W. Kime, M.D., appeared in the Scien- 
tTiric American for June 20, 1903. There are in this 
article several very misleading statements and errone- 
ous conclusions. Soon after its appearance, having 
occasion to prepare a paper for the Scientific Society 
of the Ohio University, with the help of Mr. J. O. 
Wright, assistant in the department of physics and 
electrical engineering, I prepared to demonstrate the 
fallacies of Mr. Kime, and to set forth the correct views 
of the subject. This was done by citing authorities, 
by a number of experiments, and by the use of lantern 
slides showing the effects of light under a number of 
different conditions. 

In this communication I only desire to select from 
the paper above referred to a few points, which will 
sufficiently show forth Mr. Kime’s mistaken notions 
about actinic light. 

In the very first paragraph we read, “the light of 
the sun is composed of three distinct kinds of rays, 
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luminous, heat, and chemical, or actinic.” Italics are 
mine. Now, the fact is, the only inherent physical 
difference in light waves so called, is one of wave 
length. Moreover, the very same rays may produce all 
three of the effects named, though in varying degrees 
depending on the wave ‘ength. Electro-magnetic waves 
of the magnitude of sound-producing air waves are 
now utilized in the transmission of wireless messages; 
when they are much shorter, and approach the infra- 
red, but still too long to affect the sense of sight, they 
begin to produce heat. Still shorter, produce more 
intense heat effect. When we come into the region 
of A = 0.8 g# (micron), we have the first visible por- 
tion of the spectrum. As the waves become shorter 
and shorter, the color changes through orange, yellow, 
green, blue, indigo, to violet, A= 0.36 y, the heat effect 
in the meantime decreasing and the actinic effect in- 
creasing. Passing out into the ultra-violet invisible 
rays, the chemical action continues to increase; indeed, 
it is those radiations whose wave lengths are below 
0.36 micron which produce the greatest part of the 
total chemical effect of a given beam of light. Con- 
tinuing down the scale, we reach the extremely short 
waves, which exhibit the properties attributed to the 
X-rays. 

It is at least misleading to speak of “those bands of 
the spectrum which are rich” and “those which are 
poor” in certain rays. It leaves the impression all the 
time that a mixture of rays of very different properties, 
regardless of wave length, is to be understood. Color 
itself is subjective, the physiological and psychological 
effect of wave length. Therefore it is absurd to speak 
of a color being rich or poor in heat or actinism. 

In Mr. Kime’s fifth paragraph he explains that col- 
ored strips of glass corresponding to the spectrum 
colors were used. “In this manner,” he says, “we ob- 
tained a true photograph of actinic light,” ete. In 
his sixth paragraph we read, “we are unable to recog- 
nize any difference whatever between the open space 
(no colored glass) and the blue glass.” Also, he says 
less light passed through clear glass (one thickness) 
than either the clear space or the blue glass. These 
statements will be examined further down. In the next 
paragraph he concludes from his observations just 
quoted that “blue glass cuts off no chemical light,” 
and that “the ultra-violet rays are either not markedly 
actinic, or that blue glass does not retard their pas- 
sage. It is very evident one hundred per cent of actinic 
light has reached the plate through the blue glass.” 
He also finds no regularity of actinic effect. “The 
yellow,” he informs us, “transmits an appreciable 
amount, and the green just enough to be seen. From 
this point we jump from almost zero in the green to 
one hundred per cent in the blue.” “In the violet,” 
again, “we drop back to almost the same percentage 
as in the yellow.” And now to the profound and 
revolutionary conclusion that “wave length has nothing 
to do with determining the chemical activity of light.” 
From this list of insufficient and erroneous data he 
further generalizes: “It is apparent from our photo- 
graphs that color, independently of wave length, in- 
fluences the chemical action of light.” In all cases the 
italics are mine. 

In the paragraph headed “Experiment No. 2,” Mr. 
Kime either does not say what he intends, or else he 
does not know exactly what his photographer did. He 
informs his readers that No. 2 is a positive, yet im- 
mediately says it was taken on sensitized paper, just 
as No. 1 was taken on a dry plate. If this last is true, 
then No, 2 is a negative, just as No. 1. But anyone 
with the most rudimentary knowledge of photography 


knows that No. 2 is a positive, as stated at first. If: 


so, then it was never printed through the glass strips 
as was No. 1. Moreover, a glance at once shows that 
No. 2 was obtained as a positive print through the 
negative corresponding to No. 1. The No. 1 may also 
have been made on paper as well as on glass. I do not 
see how we can do better than count as worthless all 
conclusions and inferences about relative actinic values 
when based upon experiments made, apparently, in 
darkness of the most elementary laws of light. We 
are also unable to make any extenuation, however con- 
clusive the author of these experiments would have his 
results appear, in that they were “confirmed by re- 
peatedly going over the experiments, and always with 
like findings.” 

Now to illustrate by a few notes from our own experi- 
ments the results obtained therefrom. In timing the 
exposures a seconds pendulum was used, being ar- 
ranged so as to indicate magnetically its successive 
passages. In the development exactly the same kind 
of plates and developer were used throughout, and 
subjected to the same length of development where 
results in any way depended upon these conditions. 

Two sets of negatives were made with 1.5 seconds ex- 
posure and 2 minutes development, under colored films, 
arranged to give six of the seven spectrum colors. 
The one set resulted from exposure to sunlight, dif- 
fused, and no glass intervening; the other set was ex- 
posed through four thicknesses of glass. In the posi- 
tives the colors, beginning at the left in each, were 
red, orange, yellow, green, blue, and violet, the indigo 










being omitted. There was observed @ slight actinic 
effect through the red; orange, yellow, and green, prac- 
tically none; blue and violet are alike strongly actinic, 
This photograph differed from Mr. Kime’s result, as 
well it might. The effects in both sets are equally 
strong, both in the negative and in the print, The in- 
tervening glass, even four thicknesses, caused no 
difference capable of detection by this means when the 
visible portion of the spectrum, or that which appar- 
ently represents it, is employed. It is well known, 
however, that glass does have a powerful absorptive 
effect on those waves lying in the ultra-violet section, 
so that prisms and lenses made of quarts should be 
used when studying this portion. For convenience the 
above colors are 5, 7, 20, 30, 23, 28. 

Another positive was made from a negative taken 
through six films arranged to represent the spectrum, 
and exposed six seconds, developed five minutes. The 
colors were 6, 17, 8, 10, 11, 27. Here the red, orange, 
yellow, and green cut off all actinic rays. The blue and 
violet only slightly absorb them. 

Still another positive was made through seven films, 
16, 7, 21, 30, 22, 12, 29. In this the red showed slight 
effect, orange none, yellow strong, green nore, blue 
and indigo same as the yellow, none of them being 
100 per cent. The violet absorbs a large part of the 
actinic waves. This supposed spectrum would be 
considered quite anomalous, did we not bear in mind 
that we are using colored films instead of the true 
spectrum. , 

Other photographs were made which showed the 
actinic effects of the wave lengths in the true spectrum 
of the voltaic arc. The spectrum was produced by 
projecting the light from the crater of the electric 
are through a glass prism. The visible portion of the 
spectrum was about three feet long and one foot deep, 
so that ample room was given for studying the effects 
in the various bands, and indeed for several posi 
in the, same color. Reference marks were made on 
the screen, so that the same positions could be used 
with accuracy any pumber of times. Mr. Wright con- 
structed an apparatus for exposing successive parts of 
the same plate in successive parts of the spectriam. 
His arrangement permitted as many as ten exposures 
on the same plate. 7 

We made a photograph to show the results in infra- . 
red, red, orange, yellow, green, blue, indigo, two posi-. 
tions in the violet, ultra-violet. The negative and print 
showed nothing for infrared and red, orange very 
faint, yellow slivhtly stronger, still more intense in the 
green; neither plate nor print shows any difference for 
the blue, indigo, violet, and ultra-violet, It is known, 
however, that the effect does actually increase into the 
ultra-violet before beginning to decrease again. 

A photograph from red, orange, yellow, green, blue, 
indigo, two in violet, ultra-violet, and ultra-violet taken 
far out, perhaps 12 inches beyond the last of the visible 
violet, showed a perceptible diminution of actinic in- 
tensity in the last band... 

The conclusions from these data are obvious. It is 
certainly altogether unreliable to use colored glass or 
colored films te represent thespectrum. Their coloring 
matter may absorb some of the waves corresponding to 
their own apparent color, or let pass waves not corre- 
sponding to their color, or both. The experiments cited 
show that different films of apparently like color pro- 
duced quite diverse photographic results, Further, it 
is certainly clear that there is no irregularity in the 
actinic effect, but rather that it increases progressively 
even to A= 0.36 uw, or less, from which point it begins 
to decrease. Wave length, and not color, determines 
the actinic effect, as it does every other property of 
electro-magnetic radiation. A. A. ATKINSON. 

Physical Laboratory, Ohio University, Athens, Ohio. 





A Union Bullding for New York Eugtmeers. 

With the present of $1,500,000 made recently to the 
Mechanical, Mining and Electrical Engineers of this 
city, and the Engfheers’ Club, steps were immediately . 
taken toward the completion of plans for a union bulid- 
ing, which the gift provides for. The building wili 
have a 125-foot frontage on West Thirty-ninth Street, 
and will be backed by the new Engineers’ Club buiid- 
ing—a separate structure opposite the new Public 
Library on West Fortieth Street. It will probably be 
twelve stories high, and besides spacious headquarters 
for the three national engineering societies, there will 
be several auditoriums of various sizes, one of which 
will seat 1,200 to 1,500 people; an engineering museum; 
and a library having at the start 50,000 volumes, and 
which, in co-operation with the Public Library, will be 
the finest technical library in the world. 

The three societies, each of course maintaining its 
identity and autonomy, will need considerable room 
in the new building, which it is hoped to have som- 
pleted by 1906, These societies have to-day a com- 
bined membership of over 9,000, and they are growing 
at the rate of from 10 to 15 per cent. annually, Be- 
sides these societies, there are other technical societies 
having rome 5,000 members engaged in all branches of 
civil, mechanical, electrical and municipal engineer- 
ing, whom it is desired to accommodate. 
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THE ABRUZZI POLAR EXPEDITION.—I!I.* 
Great interest attaches to the Abruzzi polar expedi 
tion in view of the fact that it was conducted by His 
*A review of “On the * Polar Star’ in the Arctic Sea,"’ by his Royal 


Hichness Loigi Amedeo of Savoy, Duke of the Abruzzi. New York : Dodd, 
Mead & Co, 1003. Two volumes, 
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Royal Highness Luigi Amedeo of Savoy, Duke of the 
Abruzzi, and a member of the Italian royal family. 
The object of the expedition of the “Polar Star’ was 
to sail as far to the north as possible along some coast 
line, and then to travel on sledges toward the pole, 
from the place where the winter had been passed. The 
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pole was not reached by the sledge expedition, led by 

Commander Cagni, but he pushed on to a latitude which 

no man had previously attained, and proved that with 

determination and sturdy men and a number of well 

selected dogs the frozen Arctic Ocean can actually be 
(Continued on page 254.) 


or 


Clearing the Ship from the Ice. 


The Hut by Moonlight. 


. et 


Dragging the Kennels up on the Beach. 








Marcu 26, 1904. Scientific American RE ET Nees 





a 
f* LIBRARY, > 

THE HUDSON RIVER TUNNEL. 1890 an English company took up the work, using an doned until 1896, when tne Ve eXork Jersey 

March 11, 1904, marks the successful culmination of excavating shield, and working from the Jersey end Company took charge of the work, and in 1902 began 

the work begun thirty years ago on the Hudson River carried the tunnel forward to within 1,500 feet of the the work which has since been carried out to its pres- 
tunnel. On that day the junction was made between old New York heading. Again the work was aban- ent successful issue, This magnificent engineering a 
the New Jersey heading and the old New achievement of Jacobs and Davies, en- Hi 
York section of the north tube and Mr. Will gineers of the New York and New Jersey i) 
iam G. McAdoo, president of the New York Company, in accomplishing that which had ty 








and New Jersey Company, was accorded the 
honor of being the first man to pass from 
Jersey City to New York under the Hudson 
River. ‘The progress of this tunnel from 
its inception up to the present time has been 
periodically chronicled in these columns, so 
that our readers will not need a lengthy ac- 
count of the undertaking, but a_ brief 
résume of the principal events which mark 
the history of this great engineering enter- 
prise may be in order. 

The original projector of the tunnel was 
Mr. Dewitt Clinton Haskin, under whose 
direction the work was begun in 1874. A 
shaft was sunk at Fifteenth Street, Jersey 
City, and at the foot of Morton Street, New 
York, and from the bottoms of these shafts 
twin tunnels were run out under the river. 
In carrying out this work no excavating 
shield was used, as it was thought that the 
silt was sufficiently compact to hold its posi- 
tion until the two-foot brick lining was. set 
in place. This surmise proved incorrect, and 
it was found necessary to use a five-foot pilot 
tube, which was pushed ahead of the main 
tunnel and used as a center for radial braces, 
which supported the tunnel wall under con- 
struction. The work was carried on without 
serious accident until in July, 1880, the shal- 
low layer of silt between the tunnel roof 
and the river gave way under the pneumatic 
pressure in the tunnel, and the inrushing 
water drowned twenty of the workmen. The 
work was then continued half-heartedly for 
two years, when, with 2,000 feet of the north 
tunnel completed, it was abandoned. In 





Junction of the Two Sections, Showing Also the Tilted Fosition of the Shield. 








Biacting Out Rock Under the Protecting Apron. 


Sectional View, Showing the Course of the Tunnel Under the Hudson River. 


THE HUDSON RIVER TUNNEL. 


twice before been attempted and abandoned, 
is deserving of highest. praise, particularly 
in view of the fact that difficulties were met 
and successfully ovércome, which the other 
companies did not encounter and. which, in 
fact, the engineering world has never before 
been called upon to master. The work had 
progressed only a few hundred feet when 
rock was. encountered in the lower part of 
the tunnel, The excavating shield in use, 
the one that the English company had ‘in- 
stalled, was designed to be forced through 
silt, and it would merely have crumpled 
into a shapéless mass if it had been foreed 
against this rock barrier. It was necessary, 
therefore, for the workmen to advance 
beyond the cutting edge of the shield; and 
blast out this rock before moving the shield 
forward. If the rock had covered the entire 
face of the shield, this would have been a 
comparatively easy matter; but the engineers 
were confronted by the unique problem of 
driving the floor of the tunnei through rock 
and the ,roof through silt. ‘To meet these 
conditions, it was found nedessary to build 
an apron out in front of the shield, which 
would protect the workmen from the silt 
above. This apron, as shown in one of our 
illustrations, extended from side to side of 
the tunnel shield near its center line, and 
projected forward about 6 feet. It was built 
of %-inch steel plates laid on brackets 
formed of 12-inch I-beams. This apron 
enabled the workmen to attack the rock 
without fear of being smothered by an 
avalanche of the soft silt above. Even with 





The New Shield at Morton Street, Which fs to Continue the Tunmel Under the City, 
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this protection the work was not without danger, as the 
rock varied in height from 1 to 16 feet. Fortunately, 
no casualties resulted, and the passage was slowiy but 
With this danger 
comparatively 


steadily forced through the rock reef. 
past, the remainder of the 
simple, and the tunnel was rapidly pushed on to the 
New York heading 

As the work advanced, the course of the tunnel was 
| carefully plotted out, and the excavating shield was 
steered by increased pressure in one or another of the 
hydraulic jacks, in order that it brought 
into perfect register with the brick lining of the New 
York heading at the point of juncture. So careful 
were these calculations, that when the shield met 
this heading, the lateral alinement was found to be 
almost perfect; but vertically, an error of a few inches 
was made. This break.i¢ femporarily sealed with 
blocks of wood driven into the silt above the shield, 
as shown in one of our photographs. 

While the shield was being operated by the English 
company, it was noticed that instead of remaining 
stationary on its axis, it was gradually turning clock- 
wise as viewed from the front. Every effort was made 
to stop this movement; but it continued, until now, 
having traversed 3,400 feet of silt, it presents the 
appearance illustrated, with the vertical plates lying 
almost horizontal. This curious action was probably 
due to a slight deflection of the plates in front of the 
diaphragm of the shield, which tended to turn the 
shield through an imperceptible angle every time it 
was jacked forward, and these slight deflections gradu 
ally accumulated until they became quite noticeable. 
The tunnel has an interna! diameter of 18 feet 1's 
inches, and is lined with cast-iron segments 1') inches 
thick, braced with webs and formed with inwardly- 
projecting flanges, 
which provide means 
for firmly bolting the 
sections together. At 
pressure of 
per 


work was 


should be 


present a 
22 pounds 
inch above norma! is 
still maintained in the 
greater part of the tun 


square 


nel, to water 
from seeping through 
the joints of the 
lining, which have 
not yet been calked up. 
The shield must now 
be dismantled, and the 
cast-iron sheathing or 
lining run out to join 
the brick lining of the 
old heading. The shell 
of the shield, however, 
cannot be removed, and 
will be buried behind 
the cast-iron lining, a 
final sacrifice to the 
work it has served so 
long and faithfully 

Some further work 
remains to be done on 
this tunnel before it 
will be finally com 
pleted. The English company, in order to save the 
cost of cartage, spread the silt, as it was excavated, 
over the floor of the completed section, and as a con- 
sequence a large part of the tunnel on the Jersey side 
is more than half filled with this material, and it must 
all be removed before the work of laying car tracks 
can be commenced. 

The south tunnel, which is being run parallel to the 
completed tunnel, is also being excavated from the 
New Jersey side, and is now well ‘under way. A 
distance of three-quarters of a mile remains yet to 
be tunneled. A new shield was built for this work, 
and in anticipation of the difficulties encountered in 
the north tube, it was provided with an apron, which 
ean be moved out in front of the shield to permit 
blasting out rock in front of the cutting edge. 

We illustrate herewith a new shield, now in posi- 
tion, which will continue the north tunnel through the 
city under Morton Street and Ninth Avenue to Tenth 
Street, where the New York station is to be built. 
The course of this tunnel, together with the proposed 
extension, is shown in the accompanying map. The 
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Proposed Extension of the 
_ Hudson River Tunnel. 
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little, would place a tremendous bending strain on 
the cast-iron lining, above that it could bear, and ever 
so slight a rupture would result in dire consequences. 


A combined elevator and air lock is in use at 
the head of the New York shaft. The elevator 
shaft ends in an air lock at its upper end, and 


the circular platform of the cage, when in its high 
est position, completely closes the mouth of the 
shaft, and forms the bottom of the air lock. As the 
compressed air is released from the lock, this plat- 
form is forced snugly in place, making an air-tight 
closure. The cable by which the elevator is 
pended must, of course, pass through the top of the 
air lock, and to prevent leakage of the compressed air 
it is incased in a long stuffing box. The movement 
of the cable through’this stuffing box is so'slow as not 
to seriously wear the packing. 
ee 
THE ABRUZZI POLAR EXPEDITION.—I. 
(Continued from page 252.) 
crossed to the highest latitude. 
to reach the highest possible latitude, the expedition 


sus- 


Besides attempting 
was also calculated to take observations on gravitation 
magnetism, and also to enlarge our 
meteorological and hydrographical knowledge of the 
localities which were visited to collect as 
much information as possible with regard to the flora 


and terrestrial 


to be and 
and fauna of Franz Josef Land. 

the 
Polar expeditions where sledges must be 
of the Polar Sea. They have this 
unlike horses and reindeer, they 
Their weight is small, and 
light boats 
has forbidden 


Dogs are undeniably most useful animals for 
man in his 
dragged over the ice 
advantage also, that, 
readily eat their fellows. 
they be easily ice 
floes. As the Danish the 
exportation of dogs from Greenland, it was decided tu 
bring them from Siberia, and an order was 
given in July, 1898, for one hundred and twenty dogs 


The vessel selected was a whaler about to start for 


can carried on or on 


government 


Western 


as she was called, could 
131 feet long, 30 feet 6 
about 16 feet. Her 
and gave a speed of 


the seal fishery. The “Jason” 
carry 


inches 


570 tons of cargo, was 


wide, and drew engines 


were of 60 nominal horse power 


from 6 to 7 miles an hour. The ship had a new boiler 
and carried a spare propeller and rudder. Many changes 
were required to be made. Stanchions were placed in 
the hold, the lower deck, which is movable in a sealer, 
was firmly fixed, the masts were changed, and the ves 
sel was transformed from a bark to a barkentine. As 
the object of the expedition was to reach that spot on 
the surface of the earth near the zenith of which shines 
a star, known to all from the mar of learning to the 
peasant, what name could have been more appropriate 
to the ship than “Stella Polare’? So the “Jason” 
became the “Polar Star.” The expedition consisted 
of His Royal Highness the Duke of the Abruzzi, Capt. 
Cagni, Lieut. Querini, Dr. Molinelli, Capt. Evanson, 
navigated the vessel, three officers, four Alpine 
guides, and eight sailors. The expedition took with it 
supplies for four years and a preference was given to 
those kinds of food which had been chosen by Nansen 
for the first expedition of the “Fram,” and Sverdrup 
had chosen for the second. As much variety as possi 
ble was aimed at in the choice of the supplies, so as 
to avoid tiring the palate. Food was divided into 
cases of 55 pounds each, containing the same variety, 
so that the contents would be accurately known at all 
times. Plenty of furs, coats, and woolen garments 
were taken. Special attention was given to caps, gloves, 
gauntlets, stockings, and shoes, so that all conditions 
of weather could be met. Stoves, tents, sledges, dog 
harness and firearms were also liberally provided, and 
440 pounds of gun-cotton for blasting the ice were also 
taken. Great care was taken in the selection of the 
scientific instruments. Four balloons were provided, 
of varying shapes. Two of them were selected for 
actual use in the expedition. They were packed in 
erates to allow the air to circulate and were placed on 
deck along with the apparatus for producing hydrogen 
gas, and a small boiler. Thirty-six iron tanks contain- 
ing about twelve tons of sulphuric acid were placed in 
the center of the deck in an inclosure lined with lead 
and provided with a gutter so as to prevent the acid 
from burning the boards of the deck in case of leakage. 
Six tons of iron filings completed the aeronautical 
outfit. 

The “Polar Star” left Christiania on June 12, 1899, 
and Archangel was reached on June 30, where the dogs 
were embarked. Two rows of cages, one above the 
other, were built against the bulwarks of the ship on 
both sides. The first row rested on the deck, the other 


who 


by wooden partitions. Four dogs were’ placed in each 
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fore them, and the huts left by Jackson's expedition 
were discerned, Provisions for eight months and five 
tons of coal were landed, so that in case of any mis- 
fortune to the ship which would necessitate a retreat 
these stores would enable the explorers to subsist 
until the following summer. Various observations 
were made and on July 26 the trip was resumed. On 
August 5 a was sighted and there was little 
question that this was the “Capella.” The “Polar Star” 
signaled to know if the Wellman expedition was on 
board. A launch in which a man who had the appear- 
ance of an invalid was lying, with one leg stretched 
out, left the “Capella” and went toward the “Polar 
Star.” Although very dissimilar from the photographs 
which the Duke had seen in the newspapers, he recog- 
nized Wellman. The latter was lifted on board and 
he was helped into the saloon. Other members of his 
party accompanied him. It seems that Wellman had 
met with an accident shortly before arriving, so that 
the expedition was forced to return, as it had lost some 
of its provisions when pressed by the ice floes and it 
had reached its highest latitude near the above-men- 
tioned island. After a few pleasant hours the two 
ships sailed away, the “Capella” steering southward to 
return to civilization, while the “Polar Star” steered 
for Maria Elizabeth Island. On August 7, Prince Ru- 
dolph Island was reached, the latitude being 82 deg 
4 min. The “Polar Star’ thus reached with the great- 
est ease the Emperor Franz Josef archipelago, which 
in 1873 Payer had thought so difficult to approach. The 
expedition disembarked in the Bay of Teplitz and its 
members immediately set to work to prepare the win- 
Kennels were built for the dogs, which 
showed little affection and still less obedience. They 
fear only the whip and water; for in the intensely 
cold regions where they live, if they get wet, the water 
freezes immediately on their bodies and forms a cuirass 
which hinders every movement. The ice field driven 
by the pack closed up the channel made by the “Polar 
Star,” heeling her over about thirteen feet. The ship 
was righted by means of some gun-cotton mines which 
had sprung on the left side, but the vessel dia 
not remain long in normal position, as the ice again 
succeeded in heeling her over. The ice field in the 
bay driven by the ice pack had risen all around over 
that which lay along the coast and had reached up to 
the kennels, against the door of which some large floes 
had been piled up, thus preventing egress. When the 
dogs gave the alarm the crew ran to extricate them by 
breaking the inner partitions and letting them out on 
the side of the land. The vessel had also sprung a leak. 
There was grave danger that if the ice gave way the 
beat would sink, and, therefore, they were obliged to 
land with the utmost haste the stores for winter, and 
to secure the necessary materials for building a dwell- 
ing house. The outlook of a winter passed in this bay, 
with but scanty resources, and of a retreat to be car- 
ried out with still more scanty resources in the follow- 
ing spring, was gloomy. It was hard to work on board 
as the ship heeled over so much and the deck was 
covered with ice. Disembarkation continued all that 
day with the exception of intervals for meals. As the 
ship still remained in the same situation, which had 
not become more dangerous, and as all that was re- 
quired to pass the winter had been rescued, they began 
to disembark what would be wanted for the sledge 
expedition, so that if the vessel was lost they would 
still have the means of accomplishing the undertaking 
for which they had set out. The heeling over of the 
vessel had rendered life on board uncomfortable, and 
any further pressure of the ice might have cast her on 
her beam ends and obliged the expedition to abandon 
her completely. It was therefore decided that it was 
better to leave her and take up land quarters where 
they would be safe from any sudden danger. The expe- 
dition had been provided with two field tents which 
would lodge the whole crew, though they alone would 
not suffice to protect them during the winter, or to re- 
sist the violence of the wind, but were strengthened 
with additional covers, also of canvas, so as to form 
air spaces between them, so that a sufficiently high 
temperature could be kept up inside, and, if the outer 
covering were made of stronger sail cloth, it would be 
able to resist the wind. The canvas awning which had 
stood on the deck, with the poles and cross-bars which 
formed its framework, was well suited to stand over 
the field tents. With the spars and the sails of the 
ship the third tent was constructed which covered the 
others. (To be concluded.) 
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Newton’s law of gravitation, which states that two 
bodies attract each other with a force inversely pro- 
portional to the square of the distance between them, 
has been made the subject of an exhaustive investiga- 
tion by Prof. Brown, of Haverford College, says the 
Iron Age. He announces that his calculations show 
Newton’s law to represent the motion of our moon 





‘to within the one-millionth part of one per cent, and 


states that no other physical law has ever been ¢x- 
pressed with anything like the precision of the simple 


statement of this one. 
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A Bill for Establishing a Sliding Scale for Copies of 
Patents, 


A very obnoxious bill has been reported by the 
House Committee on Patents, and is now before both 
Houses of Congress. The matter in itself is a very 
small one, but should this bill become a law, it will 
prove to be a most vexatious measure and, instead of 
facilitating and expediting the work of the office, it 
will serve to embarrass and annoy inventors, and pro- 
duce a condition of affairs which is as unnecessary as 
it would be intolerable. The bill as presented to the 
House is as follows: 

“Sec. 493. The price to be paid for uncertified 
printed copies of specifications and drawings of patents 
shall be determined by the Commissioner of Patents: 
Provided, That the maximum cost of a copy shall be 
ten cents for each unit of five pages, or fraction thereof, 
contained in the specification and drawing of such 
printed copy.” 

We cannot but feel that this measure providing for 
a sliding scale of cost savors of a petty and useless 
economy, which ‘should not for a moment be consider- 
ed by Congress. Instead of interposing vexatious con- 
ditions, every facility should be afforded inventors and 
attorneys for procuring copies of patents with the 
greatest possible ease and dispatch. 

Copies of patents are now furnished at the general 
rate of five cents each, The Commissioner claims, how- 
ever, that a few patents are very diffuse, and show an 
immense number of sheets of specifications and draw- 
ings, ranging sometimes from 50 to 200 pages, and 
that the price of five cents does not cover the cost of 
publishing patents of this size. This may be per- 
fectly true, but on the great majority of patents there 
should be a good margin of profit to the Patent Office. 
For example, we have taken at random one hundred 
copies of patents which have recently come to hand; 
estimating the value of the paper at five cents a pound, 
which is more than liberal, we find that the cost of 
the paper for the one hundred copies comes to 19 
cents, or in short, that the cost of the paper, per copy, 
averages less than two mills. It would seem that the 
printing should not much exceed the cost of the paper; 
in fact, a local printer has estimated the cost of the 
mere printing and paper, not including the original 
cost of plates, at about one and a half cents a copy. 
It is apparent, therefore, from this, that the average 
profit on the ordinary run of patent copies should far 
more than make up the loss on the few patents of 
excessive size which are issued. 

Even if this department were run at a loss, which 
has been questioned by the Patent Law Association of 
Washington, which has begun a campaign against 
the bill, certainly the outlay on the part of the Patent 
Office is well expended, owing to the facilities which 
are offered and which should be offered to the in- 
ventors throughout the country. Attorneys through- 
out the land are perfectly familiar with the difficulties 
and delays now arising from the narrow policy already 
pursued by the Patent Office with reference to patent 
copies. Only 75 copies of each patent are printed, Of 
this number 35 are sent abroad for distribution among 
foreign patent offices and libraries. This leaves a 
supply of only 40 copies for distribution throughout 
this great and glorious land. The inventor himself 
can only procure 10 copies of his own patent at one 
time. The supply of copies is constantly running out, 
and attorneys and inventors are being constantly sub- 
jected to annoyance and delay incident to waiting 
upon the pleasure of the Patent Office to print new 
copies, or else they are obliged to have made hand 
copies, which are quite expensive. 

The proposed introduction of a sliding scale of cost 
is quite out of the question in a great institution like 
the United States Patent Office. This system has been 
tried in England and has been abandoned as imprac- 
ticable. In case the inventor writes to an attorney 
ordering a number of copies distributed through dif- 
ferent classes, it would be necessary, first, for the at- 
torvey to send a clerk to the Patent Office, have a 
search made through the records, count the pages in 
each patent ordered, form an estimate of the extra 
cost of such patents as may have more than five pages, 
write back to the inventor informing him of the amount 
of the charge, and after all this work has been accom- 
plished, has there been any saving to the Patent Of- 
fice? No. A large force of clerks would be required 
in the Patent Offiee, to ascertain the cost of copies 
ordered and answer the many inquiries of ‘attorneys 
all over the country. Such an expense would greatly 
add to the cost of obtaining the copies, and it is not 
readily seen how the income of the Patent Office would 
be greatly, if at all increased by such a vexatious 
system. Considering that the United States Pateni 
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Office turned into the Treasury last year a surplus of 
$193,556, the necessity for such niggardliness as is 
shown in the proposed bill seems utterly inexplicable. 

The Patent Office can well afford to bear a loss of 
several thousand dollars a year, were such an amount 
necessary, rather than subject the inventor and the 
public to such an annoyance. If Congress feels that 
the Patent Office should not be allowed the use of its 
own income, let it increase the price of copies from 
five to ten cents each; but let us have one uniform 
rate for all copies ordered, and let an adequate sup 
ply be printed every week, so that the delays, annoy- 
ances, and medieval methods now in vogue may be 
done away with. 
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COMBINATION LOCK FOR UMBRELLAS. 

In order to prevent the misappropriation of umbrel- 
las, whether intentional or otherwise, Dr. R. B. Waite, 
of Springville, N. Y., has pro- 
vided a device which will in- 
case the spring latch of an um- 
brella, to prevent the umbrella 
being opened by an unauthor- 
ized person. The device is pro- 
vided with a simple combina- 
tion lock, which will render it 
impossible for anyone not [a- 
miliar with the proper combi- 
nation to operate the latch. 
The lock is so arranged that 
the owner can open it in the 
dark, the proper combination 
being recognized by a number 
of clicking sounds produced 
when the lock is being oper- 
ated. As shown in our illus- 
tration, the device consists of 
a casing which, at its lower 
end, fits snugly onto the run- 
ner sleeve of the umbrella, but 
is formed with an enlarged 
portion which covers the spring 
latch. A number of disks are 
held in the upper end of this 
casing, between an indented 
shoulder formed therein and a 
cap which is soldered to the top, 
A keyway is cut in each of 
these disks, and it is only by 
turning these disks until they 
are all brought into alinement 
with the key formed on the 
runner sleeve, that the casing 
can be pushed upward. The 
disks are brought into position 
by turning the casing a certain 
distance in one direction, and then a certain distance 
in the opposite direction, these distances being indi- 
cated in each case by a predetermined number of 
clicks, due to a spring pawl formed on the upper end 
of the casing slipping into notches formed on one of 
the disks. Our illustration shows the disks in the 
alined position, and the casing partly moved upward. 
It is evident that further upward movement of the 
casing would result in pressing down the spring latch, 
thus releasing the runner sleeve from engagement 
therewith, and permitting the umbrella to be raised. 
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HARROW TOOTH AND SIMPLE FASTENING DEVICE. 
The harrow tooth which is illustrated herewith is 
adapted for convenient attachment upon a frame beam 
of a harrow, and its construction, which is extremely 
simple, is such as to prevent movement of the tooth 
in any direction while, at the same time, permitting it 
to be readily detached when desired. In the case of 
, a double-pointed 

tooth the con- 
struction also 
permits the 
tooth to be 
readily reversed 
in position, 
thus  substitut- 
ing a sharp end 
of the tooth for 
one that is worn 
out. The shank 
or body of the 
tooth is formed 
with two lugs, 
that project 
from _ opposite 
faces of the 
tooth. The 
lower lug i5 
adapted to fit 
under the angle- 
iron frame of 
the harrow, and 
the upper lug 
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rests on the fastening device. This fastening device 
or clamp consists of a U-shaped member, whose ends 
pass through perforations in the vertical flange of the 
angle iron. When the clamp is adjusted, it is per- 
manently secured in place by means of nuts threaded 
on to these ends, and bearing against the rear face of 
the vertical flange. At the right in the illustration, we 
show a tooth pointed at both ends, and it will be evyi- 
dent at a glance that this tooth may be applied as 
readily with either point in the downward or operative 
position, This same construction may be advantage- 
ously applied to secure cultivator teeth to the frame 
beam of a cultivator. A patent for this invention has 
recently been granted to Mr. John Y. Cooper, Rural 
Route No. 5, Nashville, Tenn 
VALVE MECHANISM FOR LOCOMOTIVES. 

We illustrate herewith g new valve mechanism for 
locomotives, which when the locomotive is starting 
and climbing grades may be operated by the engineer, 
to admit steam in the usual manner at both ends of 
the cylinders, but when running or traveling down- 
grade can be operated to admit steam only at the for- 
ward or at the rear ends of the cylinders. Mr. Martin 
Schilde, 432 Philip Street, New Orleans, La., is the 
inventor of this valve mechanism. The accompanying 
engraving shows in section two forms of Mr. Schilde’s 
invention, The cylinder is provided with the usuai 
steam admission ports D and #, and the exhaust port 
L, and in Figs. 1 and 2 these communicate through 
ports in a plate G with the valve cylinder of the valve 
F, which is connected by the valve stem J with the 
link movement in the usual manner. The piate @ 
is secured to the bottom of the valve cylinder, and 
by means of the rod H, which leads to the engi- 
neer’s cab, may be moved to any desired position over 
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the ports of the main or piston cylinder. With th> 
plate in its central position, as shown in Fig. 1, stea= 
will be admitted to the cylinder at either end. When 
the valve F moves to the right, steam enters the cyl- 
inder at the left end through ports A and D, at the 
same time the left end of the piston cylinder is opened 
through ports EZ and B to the valve cylinder, and 
thence through ports C to the outlet port L. When 
the valve F is moved to the left, the conditions are 
reversed, fteam enters the cylinder through ports B 
and £, and the exhaust passes out through ports D, 
Aand C to L. When it Is desired to admit steam only 
to the forward end of the piston cylinder, the plate @ 
is moved to the position shown in Fig. 2, when thé 
port D is always in communication with the exhaust 
port L through port A. Now, when the piston is 
moved to the left, the port C is uncovered, permitting 
steam to flow through £ into the cylinder; and When 
it is moved to the right, the steam is permitted to es- 
cape through ports EZ, C and A to the exhaust port 
L. It will be readily understood that when the plate 
G is moved so as to bring the port C into regis 
ter with port D, the action will be reversed, steam be- 
ing admitted at the left end of the cylinder only. In 
Fig. 3 we show a modification of the construction, as 
adapted for use with a slide valve. With the parts 
in the position illustrated, port Z is always in com- 
munication with the exhaust L, through port P, and 
port D connects first with the steam chest through 
port O, and then with the exhaust port L by way ot 
the cavity in the vaive K and the port P. Steam 
would be admitted to either end of the cylinder alter- 
nately if ports 0, N and M were brought into register 
respectively with ports Z, L and D. In order to ad- 
mit steam to port HZ only, the plate would have to, be 
moved to the right until port M registered with port 
E. when port D would be connected with the exhanst 
through port R. 
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BENDING DEVICE. 
accompanying illustration shows a 
device for bending wrought-iron 


The 
bending 
pipes, such as are used for conveying gas, water 
and the like. The bending device is very simple, 
can be easily operated, 
will be found very useful for 
of a pipe line. The 
end with a fork adapted to fit over the 


and steel 
, Steam, 
and 
and owing to its portability it 
bending pipes along the 
route device beam, 
formed at one 


pipe which is to be bent 


comprises a 


Conical plugs are removably 


secured to each end of this pipe, and these plugs are 


ngaged by loops, which afford a means for attaching 

















BENDING DEVICE, 


a pair of sheaves thereto. The cable 
sheaves, and also over a sheave secured to the 
end of the beam. The two this 
hooked over a horn formed on the upper end of a rack, 
which is pmnptid mounted on the beam. At its lower 
end this rack is held in a frame, which also carries a 
lever device, by which the rack may be moved down 
ward, exerting a pull on the cable to bend the pipe un- 


passes over these 
lower 


ends of cable are 


til the desired curvature has been reached. In our il- 
lustration the right-hand end of the pipe is broken 
away to show the form of the plug used. It will be 


observed that aside from being formed with a project- 
ing pin, which closely fits into the bore of the pipe, the 
plug is also provided with a sleeve, which fits snugly 
over the exterior of the pipe. This prevents the end 
of the pipe from losing its shape during the bending 
operation. The inventor of this bending device is Mr. 
Th odore Damm, care R. H. Smith, 606 Pennsylvania 
Aveuue, West, Warren, Pa. 
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IMPROVED WINDMILL 

A patent has recently been granted to Mr. J. G. 
Benster, of 910 Railroad Avenue, Moline, I[ll., for a 
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windmi!! of improved construction, which is designed 
to insure a direct and ful! transmission of the power 
ae@veioped in the wheel... The construction of the wind- 
mill is clearly shoWh in the accompanying engraving, 
in which the windwheel is partly broken away to show 
details. The frame of the windwheel is mounted to 
totate on the upper end of a hollow mast. A hori- 
zontal stud projects from the frame, and on this the 
hub of the windwheel rotates. An eccentric disk 
formed on the inner end of this hub has peripheral 
engagement at the top and bottom, with friction 
cena hoa in a vertically movable yoke. This 
to the tov of the pump rod, which 
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springs hold the friction rollers in engagement with 
so that when the windwheel rotates, a 
reciprocating movement is imparted to the pump rod. 


the eccentric, 


The vane which holds the wheel to the wind fs jour- 


naled to the frame of the windwheel, and on the lower 
hub a segmental bevel gear is formed, which engages 
a similar gear segment mounted on a stud projecting 


from the windwheel frame. A weighted arm, which 


extends from the hub of the latter segment, normally 
holds these segments in such position that the vane 
Means for 


lies at a right angle to the windwheel. 
throwing the windwheel out of the wind are provided 
in a segmental spur gear, also 
formed on the hub of the weighted 
bevel-gear segment, which engages 
the teeth of a rack. This rack can 
be drawn down by means of two de 
pending rods, thus rotating the gear 
wheels and shifting the vane to idle 
position; that is, to position parallel 
with the plane of the windwheel. 
The wings or sails of the windwheel 
are formed of wood, and are held jn 
place by two concentric metal rings, 
which are slotted to receive these 
wings. The rings are supported by 
spokes from the central hub, In 
forming the slots in the rings, the 
meta! is struck up to form flanges, 
which are bent around the wings 
and hold them firmly in place. By 
means of this simple construction it 
is possible to readily replace an injured wing with a 
new one whenever desired without taking the rest of 
the wheel apart 
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MAIL BOX FOR RURAL FRIE DELIVERY ROUTES. 
A mail box which is particularly adapted to meet 
requirements that have arisen in connection with the 
delivery system has recently been invented 
by Mr. Howard G. Leffingwell, of Severy, Kan. It will, 
of course, be understood that in rural delivery systems 
the mail boxes are placed along the delivery routes, 
which in many cases are some distance away from the 
houses of the owners. This box is, therefore, pro- 
vided with means for automatically indicating to the 
that deposited in the box 
postman, and to the postman that mail has 
box by the owner for collection. 
the illustration, a balanced platform 
is placed in the bottom of the box, and this is con- 
nected Py a rod to one end of a lever pivoted near the 
top ul this box. The other end of the lever 
normaliy lies just below a lug formed on the 
door of the mail box. When mail is placed in 
the box, its weight platform, 
thereby raising the outer end of the lever, so 
it encounters this lug when the door is 
closed, and the lever is thus bodily pushed 
backward. The lever, it will be observed, is 
pivoted to a crank secured to a rod, which at 
its upper end carries a semaphore, and thus 
when the lever is forced backward, the rod is 
turned on its axis, swinging the semaphore to 
which indicates the presence of 
mailina box. When the owner opens the door, 
the semaphore, under action of a spiral spring 
on the rod, swings back to normal position, 
and on removal of the mail the platform rises, 
permitting the outer end of the lever to drop, 
so that when the door is closed again, the lug 
will not strike the lever, but will pass over it. 
When the owner deposits mail in the box, he 
raises a crank at the side of the mail box. 
This operates to support the end of the plat- 
form, as shown in our small detail view, and 
prevents it from tiiting, under the weight of 
the mail deposited thereon, so that when fhe 
door is closed the semaphore is not set. A 
signal is secured to the outer end of the crank, 
so that when raised, it will attract the atten- 
tion of the postman, and notify him that mail 

has been deposited in the box for collection. 


rural free 


box owner mail has been 
by the 
been deposited in the 


As shown in 


depresses the 


that 


the position 
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Transfer of the Bottle Industry. 
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ORE-SAMPLING MACHINE. 
The richness of mineral ores varies so greatly, that 
in order to make a correct valuation of a quantity of 


ore, it is necessary that the sample which 
assayed should represent an average quality 
entire quantity. This average quality 
means of mechanism, which thoroughly 


which through it for sample. We 
herewith an improved ore-sampling machine, 
the invention of Mr. 
North Temple St: eet 


passes 


William L. Rakt, of 140 
Salt Lake City, 


Utah. 





ORE-SAMPLING MACHINE. 


vantages are 
easily 
elevators, 


claimed from this machine, lt can be 
and cleaned. It away with 
which are hard to clean and expensive to 
operate. The correctness of the sample is not jeopard- 
ized by slipping of belts, and it catch the 
sample while the ore is dropping. This latter advan- 
tage is quite important, as it entirely obviates an 
objection common to constructions, in which 
large pieces properly belonging to the sample, strike 
the edge of the opening and bound off. Mr. Raht’s 
machine consists of a cy:inder, which is mounted in 
roller bearings at each end. A gear ring is secured 
to one end of the cylinder, and this is connected by a 
suitable train of gearing with a 
conveyer, which passes axially through the eenter of 
the cylinder. The gearing is so arranged that the con- 
veyer and the cylinder will rotate in opposite direc- 
These two movements combine to thoroughly 
ore as it is fed forward by the conveyer. An 
opening of any is cut in the wall of the 


does 


inspected 


does not 


some 


power-driven screw 


tions 
mix the 
suitable size 














There is every indication that the center of 
the glass-blowing industry has been shifted 
from the vicinity of Pittsburg, Pa., to Toledo, 
Ohio. This is a revolution which has been brought 
about by the general introduction of the bottle-blow- 
ing machinery. The Owens Company, which was 
organized to exploit valuable patents on machinery of 
this character, and which has its headquarters in the 
latter city, has, or is about to acquire the rights of its 
most formidable rivals, and the prospects are that the 
bottle-blowing industry of this country will be con- 
trolled, at an early date, by this company. The Fiint 
Giass Workers’ Association, which has for many years 
been located in Pittsburg, has moved its offices to To- 
ledo.. This necessitated. the transferral of about 
$150,000, the funds of the association which had been 
deposited with local institutions. 
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cylinder at the point near the discharge end. Every 
time this opening is rotated to its lowest position, the 
material overlying it drops through as a sample, while 
the remainder passes on and is discharged at the end 
of the cylinder. It will be observed that by this con- 
struction a certain constant percentage of ore, which 
depends on the size of the opening, will be constantly 
delivered as sample. One-half of the cylinder, that in 
which this opening is formed,.is removable to permit of 
cleaning the interior of the machine. This section 
can also be replaced whenever desired by another con- 
taining a smaller or larger opening, thus affording a 
simple means for changing the percentage of the ore 
chosen for sample. 





is to be 
of that 
is obtained by 
mixes the 
ore and separates a certain percentage of the meterial, 
illustrate 
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West 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

ELECTRIC SIGNAL.—-J. E. Fevver, Brook- 
lyn, N. Y. In this case the invention relates 
to electric signals suitable for general use, 
and more particularly to a type of instrumeny 
in which the person signaled may indicate to 
the person signaling if the signal is properly 
received. It may be used in various relations, 
for instance, to advantage in hotels and in 
connection with block-signals of railways. 


Household Utilities, 

BED OR CUSHION Bh. T. MILLIKEN, Ep 
person, Ky The invention relates to sectional 
beds and cushions to be made up by uniting 
and combining independent sections. One ob 
ject is to provide -an article se constructed 
as to allow its parts to be 
facilitating handling, repair 


readily united or 
separated, thereby 
ing, and cleaning, as well as providing for ex 
tension or contraction in respect to length as 
different conditions of use may require Im 
proved ventilation is secured 
PLATE-LIFTER.—G. 8. 
Arizona Ter In carrying out this invention, 
Mr. Solomon has in view the 
device exceedingly 
construction and very 
tion, the device being so made that when the 


SoLomMon, Bisbee, 
provision of a 
simple and durable in its 
positive in its opera 


pan is grasped by the 
turn or fall from the gripping-jaws and thereby 
spill the contents thereof It may be adjust 
ed to utensils of various dimensions or size. 


Machines and Mechanical Devices, 

TYPE-WRITING MACHINE.—F. 8S. Rose, 
Newark, N. J In this patent the invention 
refers to improvements in type-writers, in 
which is sought the production of a construc 
carriage for the type 
platen or cylindrical roller which enables the 


tion of the support or 


same to be folded into compact relation to the} 
keyboard, thus man ng provision for ready and | 


transportation of the instrument 
Means are provided for shifting the platen rela 
tively to the point of impact of the type-faces 


convenient 


on the type-levers 

WOOL BURRING AND 
CHINE.—-G. Provvo1 
Nord, France. This mechanism cleans locks o 
wool from vegetable burrs, dirt, and other ref 
use which may be entangled therewith. It 
combs the locks of wool in order to loosen the 
fibers or filaments and to bring them into 
paralle! locks and 
spreading out and loosening the fibers, so that 


PICKING MA 
) 


Roubaix, Department of 
f 


relation, thus opening the 
they are thorough.y cleaned without unneces 
sary straining or tearing 


Metallurgical Improvements, 
ROASTING-FURNACE,——-8. D. Craic, G. E 
Keity, and W. Turner, Laharpe, Kan In 
this instance the invention has reference to} 
improvements in ore 
and the object of the inventors is to provide a 
furnace in which ores may be rapidly and thor 
being agitated by an auto 


roasting furnaces or kilns, 


oughly roasted while 
matically controlled device 


Of General Interest. 

COMBINED SWING AND FAN.--D. W. 
Basu, Buda, Ll. The invention relates to a 
class of swings that are adapted to actuate | 
a fan, and has for its object to provide a 
device of the class mentioned with novel de. | 
talls of construction which adapt the fan-} 
blast to blow directly upon the occupants of 
latter is in motion. It 
winter use, but 


the swing while the 


may be placed indoors for 


more generally employed for exercise and 
amusement during summer on a lawn for adults 
and children 

MONKEY-WRENCH KE. A. Renour, Wells 


ville, Ohio In the present invention the im-| 





provement is in monkey-wrenches, and Mr. | 
Renouf has for an provision of | 
hovel constuctions for 

Jaw and for use in 
sald jaw along the 


object the 
securing the movable 
adjusting or moving the} 
toothed wrench-bar. The 
device is simple and easily applied to use 
ENVELOP.—-P Havana, 
The purpose of this improvement is to pro 


DPAVALOS Cuba 
vide means for 
wrappers, ete 
are used on mail 


facilitating opening envelops, 
. particularly those covers which 
matters This end Mr 
Davalos attains by forming a tearing strip of 
the material of 
formed, thus not only cheapening the produe 
tion of the 
material, but also in labor necessary in con 
structing it 

NECKWEAR.—€ Mass. | 
The object in this instance is to provide a tip 
for necktie neckbands which will automatically | 
lock itself in adjusted position, 


which the envelop itself is! 


self-opening envelop in cost of 


Banson, Gloucester, 


dispensing en 
tirely with the ordinary retaining pin, and to} 
0 construct such a tip that it will be not only 
Simple, durable, and economic, but which may! 
be threaded through the tie in the usual man- 
her, expanding to retain its position the mo- 
ment it is released in adjustment 
OPTOMETER.—-W, J. Lavauiin, Waunakee, 
Wis. The object of this invention is to pro- 
Vide an improved optometer arranged to enable 
the Optician to readily adjust the lenses to any 
desired power for | 
determin iny 
Gistance of th 


conveniently and quickly 
visual powers and the pupillary 


selection of proper eyeglasses, and for obtain- 
ing the height and inclination of the bridge. 

MEAT-PRESS.-——G, Freysiesen, San Diego, 
Cal. In this patent the invention relates to 
meat-presses; and it consists in providing a 
press of this character with hinged sides and 
ends, detachable corners, and compressing 
means, all of simple and novel construction, 
[t enjoys special advantage in the facility with 
which means are adapted, affording free ac- 
cess to the compressed meat. 

FASTENING AND SUSPENSION DEVICE. 

E. M. Lewis, Moundsville, W. Va. Hereto- 
fore when a person decorating desired to use | 
letters, figures, emblems, shields, ete., they 








fuse may be presented properly to the slitting 
devices and also held firmly in place during 
the slitting operation. 

WOVEN . PILE FABRIC.—H. Sanariayn, 
Yonkers, N. Y. In this case the is to 
provide a fabric in which the pile is exceed- 
ingly close, to give a fine appearance to the 
finished product, to produce an exceedingly 
strong and durable weave in which the piles 
are not liable to become loose or pull out when 
using the fabric as a rug, for instance, the fab- 
ric practically not showing weft or ground 
warp on either face, but only the pile on the 
face and the pile-loops on the back. 


HELMET.—J. J. Cuntis, Jersey City, N. J. 


had to be made for the occasion. This in-| ag jis well known, the helmets ordinarily worn 
vention obviates such difficulties by providing by policemen, firemen, and similar officials are 
a device which may be suitably secured to | objectionable, especially in warm weather, on 
| various aticles made of paper, cardboard, cloth, | account of the weight, and difficulty in ventt- 
| metal, wood, china, glass, celluloid, candy, ete.,| lating to attain coolness and comfort. Mr. 
| or from a combination of any of these where- | Curtis overcomes these difficulties. He gains 


lifter such pan cannot) 


| use into compact 


| . 
} ing it 


| purpose of the inventors is the provision of a 


by they may be quickly attached to and re- 
moved from various objects, principally for; 
decorative purposes. 

CRACKER-CASE.-W. T. Macness, Spart- | 
anburg, 8S. CC. By this improvement the in- 
ventor provides in a case a framing provided | 
with guides in which slide the shelves for sup- | 
porting cracker-boxes, so the shelves can be/| 
adjusted out of the frame to permit access 
to the boxes and can be adjusted back in their 
guides to carry the cracker-boxes into the 
frame when storing the same. In connection | 
with the sliding box-supporting shelves, lock | 
devices secure the shelves in position and joint: | 
ed links connect the outer ends of the sliding | 
shelves with the casing to aid in guiding the | 
movements of the shelves and to support the 
same when adjusted to their otter positions. 

POWDER-CONTAINER.—JEANIE McC. Me- 
Inryre, Jersey City, N. J. In this device the | 
required quantity of powder is automatically, 
mechanically, and accurately measured from 
the container through an orifice in the con- 
tainer into a drawer movable in the container’s 
in such a manner as to prevent con- 
tact of the drawer or any exterior portion of 
the device with the powder inside of the con- 
tainer. The powder always closes the orifice 
though which it passes by its own gravity into 
the exterior movable drawer, thus sealing the 
interior of the container from all exterior in-| 
fluences and preserving the flavor, fragrance, | 
and freshness of the tooth or similar powder. | 

PIPE-COVERING.—M. Suxutvan, New York, 
N. Y. The covering is intended to be applied 
paticularly to joints between pipes which them. 
selves have a non-conducting covering, and 
comprises a sectional frame arranged to be 


exterior, 


| clamped on the pipe-sections and to Inclose the 
; Joint or connection, this frame supporting @ 


gauze or foraminated shield which itself car 
ries the asbestos or other compound forming 
the non-conducting covering. | 
SHIRT-WAIST HOLDER AND SKIRT-SUP- 
PORTER,—A. Wi_tsey, New York, N. Y. The 
purpose in this case is to provide a device 
adapted to hold a shirt-waist or a dress-waist 
down and to simultaneously hold the skirt 
from sagging at the back portion of the waist 
band and to so construct the device that It 
will be capable of convenient and expeditious 


application and worn without discomfort. The plant 800 pounds in § hours’ 


invention improves upon the construction of a 
similar device for which application for pat- 


to Mr. Wiltsey 
DOOR-SECURER.-—-F. E. Wiesner, Wash- 
ington, Db. C. The invention has for an object 


easily applied and readily folded when not in 
form for carrying in the 


pocket. The device consists of a shank, with 


teeth formed thereon, which when the door 18 turning; unequaled inventory of costly apparatus. 
| closed are forced into the jamb of the door. A eT _— F.N. en a New York. 


cross bar can be slipped through a slot in this 
shank against the face of the door, thus lock- 


PARCEL-ATTACHING 
Rot, St 


DEVICE.—-H F. y 


ing means attachable to the person or some 
part of the clothing and to which device an 
article, such as ‘an umbrella, is secured, so 


retainer should attempt to leave a car without 


picking up the parcel he or she would be. the outer hulls from the bean of the castor oi! plant. 


reminded by a slight jerk or pull from the re- 


a 
tainer It is useful for old and young for consume 
| holding napkins, scissors, etc., 


controlling sus- 
penders, and many other operations, but ts 
especially for use by ladies when they go shop- 


| ping or when riding in street and other cars, 


" : engine pe A ah sat ihe ahs slide 
HOLDER.-~G H. DE inches stroke andf&-inch bore, either metal or brass. 


Ecqutry Ke. 5303.—For a machine for printing on 
lead pen 


CLOTILES-LINE 
Vine and A. BaumMANN, Jersey City, N. J. The 
holder capable of being readily placed in post- 
tion for use and of being operated from the in- 
terior of the room when the clothes are placed 
on the lipe or are removed therefrom, After 
clothes have been placed upon the line the de- 


j vice and that portion of the line supported | power to churn dashers. washing 
thereby can be swung out from the room and ¢' of corn 
will be held in outer position by the weight of ow nants 


clothes on the line 

MINER'S TOOL.-A. V. Des Momnmacx, 
Silverplume, Col. This invention relates to a 
tool for use by miners in preparing a blasting- 
and the subject-matter of this | 


fuse for service ; 


application is in part a division of a prior) ery 


| 
one filed by Mr. Des Moineaux. The object is}. 


to provide a tool with means for splitting the’ 


eyes of the patient, for the} end of a fuse and with a guide by which ned it or 





Inquiry No. 5 «~For makers of castings for 
gasol "Fngines z to 1 bh. p., suitable for amateurs’ 
use. 


Chagrin Falls, O. 


Inquiry No. 589.—For makers of machinery to 
make stove pipe. 
and other Books for sale by Mann & Co., 361 Broadway 
New York. Free on application 


cotton for surgical 


ments a specialty, Models built to order. Page Ma- 
chine Co., 812 Greenwich Street, New York. 


pens and 


cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 


rounds, shooting galleries and hand organs. For prices 
ent was made in a former serial and allowed and terms write to C. W. Parker. Abilene, Kan. 


manufacture 
Engine is built by the De La Vergne Refrigerating Ma- 


the provision of a construction which can be chine Company. Foot of Kast 128th 8 New York. 
Inquiry No. 5294.—For quotations on water 
motors. 


4 
. : eee plate for plating in 
that if it should happen that the user of the Pats sor P\tine direct from an independent mill. 


ram wire used in manufacturing hat frames. 


air engines oa about 


chine, 


poe 


ranging 
are ‘ork 


aa ing 12 te 


an especial advantage in stiffening the brim 
with aluminium in that the helmet may be 
|} made of straw or any light fllmsy material, 
a thing heretofore i ible, on t of 
| the difficulty of stiffening the brim sufficiently. 


Nore.—-Copies of any of these patents will be 
| furnished by Munn & Oo, for ten cents each, 
| Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
| will Bnd inquisies tor certain c of articles 

umbered in consecutive Kays ye f you manu- 
facture these goods we will 
| send you the name and sdarem — Pthe. y desir- 
| ing the mformation. in eve) meces- 
sary to give the number’ of ofthe inquiry. 

MUNN & CO. 











Marine Iron Works. Chicago. Catalogue free. 


In sf e. hine to pick sp 
in small pan. whee te them. 
AUTOS.—Duryea Power Co., Reading, Pa. 


olnashr Be. No. 5286.—For manufacturers of cheap 
y 


“UD. 8." Metal Polish. Ind lis, 8 les free. 








Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8&t., 


snqutry Ne. 5288.--For a heavy spring motor 
with governor to run a light machine. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


2 Send for new and complete catalogue of Scientific 


Inquiry No. 52 ase” bi for preparing 





Fine machine work seg a kinds. Electrica) instru. 


Law g B Ne. §291.--For machines for making 


We celeamiaiae anything in metal. Patented arti- 

Inquiry No. 5292.-—For information regarding 
of small panes machinery, capacity Of 

The largest manufacturer in the world of merry-co- 


2 —For les the 
we te = dado (ply 


The celebrated “ Hornsaby-Akroyd” Patent Safety Oil 


Ineviry Ne. 


Holtzapffel. screw cutting lathe, plain and complex 








‘pent for examination should be distinetly 
marked or labeled. 





(9331) F. 8. says: Could you give us 
a remedy for our gasengine igniter points? 
Sometimes we try and start our engine as many 
as ten times before we get at explosion, and 
all at once it goes Off and everything Is al! 
right. We blame it on the igniter points; they 
miss the spark quite often. The make of our 
engine is a C-——————. gas engine With electric 
sparker. There seems to be a grease form over 
the points, and they get black, and then they 
will not spark; they are nothing but’ brass 
points. In order to get a spark again we have 
to take off the igniter plate and file the points. 
The batteries are ail new. We have tried 
platinum points, but they break off every time. 
Sometimes during the day the engine stops 
itself because we do not get a spark. So If 
there is a remedy that will keep these pointe 
clean, we would like to know. We use gaso- 
line to start our engine, which may be what 
causes the grease to form, but it won't start 
with gas. We thought that if we would make 
two points about 4% inch thick at one end, 
and about 3-16 inch at the other, they would 
make a bigger spark. Our points at present 
are the same thickness, about 14 Inch thick, 
A. Gas engine troubles seem to be a frequent 
cause of complaint of late; principally dee to 
want of knowledge of the true cause of the 
electric shortcoming by electric shortgcireult- 
ing, of which absence of cleanliness of insula- 
tion and excess of explosive fuel are the main 
features of the trouble, It is not the cleaning 
or the filing of the points alone that is the 
true remedy for these troubles, but rather the 
thorough cleaning of the insulating surface of 
the ignition plug, which is the preper place to 
make the remedy. Grease and carbon from 
defective combustion deposit on the stationary 
insulated pole of the plug, and sometimes cause 
this to become short-circuited. .In the event of 
this happening from the employment of too 
much lubricating ol! or of a bad mixture, the 
igniter will not work at all until it has been 
removed and the insulated pole thoroughly 
cleaned, From your description of the trouble 
you experience, it would seem, however, as if 
the trouble were entirely due to the use of im- 
proper points. These should be neither of brass 
nor of platinum, but of the bard platine-iri- 
dium alloy that is specially compounded fi) 
the purpose. If the points are properly brazed 
on, there should be no trouble from their fall 
ing off. 

(9332) J. G. asks: 1, When applied 


to a slide valve, what is meant by the term 
lead, and what is accomplished by same? A. 





o, 5295.— oe saphere of , steel tan 


ir 
ndia "Fou “Zune “feet to “tana = poune test and bian 
pressure pumps to pump 300 pow 


Manufacturers of patent articles, dies, metal stam p- 
ng, screw bine work, b specialities, machin- 





Louis, Mo. One of the principal | ery and tools. Quadriga Manufacturing Company, 18 
objects of this Invention is to devise a retain- south Canal Street, Chicago. 


Jeasiry Ne. 5296.—For manufacturers of ele- 
vat 


Inquiry Neo. 5297.—Wanted, smooth, bright tin 
ote of one wv twenty 


Inquiry Neo. 529%8.—For machinery for separating | 


In ivy Ne. 5299.—For manufacturers of smoke 





taquiry No. 5200.—For manufacturers of buck- 


' quiry No. 5 ic? For makers of gasoline or hot 
of small steam | 


Teqairy 
e type of about 1% | 


Inquiry Ne. 5304.—For a Tayior calculating ma- 


laquiry Ne. 4305.—Ffor makers of level glasses. 
aq pesiry No. 52306.—for makers of lathes. planers. 
rill presses, gasoline engine castings and automopile 


Inquiry Ne. 5307.—For a machine for imparting 
machines, alsy mak- 
d by hand. 





airy Neo. 5308.—For makers of dish-wasbing 
Inauiry No. 5309,—For makers of typewriters 
pricce teow $35 to $00. 

Inquiry fy 9 5310.—Yor makers of handles for 
air Se, a 
Inquiry an "3312.- For broom-making machin- 
Inquiry No. 47%123.—For a small model h. p. 
m engine Collar ies 2 demonstrating purp« a] . 
try No. 5314.—Vor makers of papier maché 





| The amount of opening for the admission of 
| steam at the beginning of the stroke is called 
steam lead, and the opening for release at the 
end of the stroke is exhaust lead. The amount 
of the opening at dead crank center varies ip 
ordinary engines from 1-64 to %& tnch valve 
lead, and may be as much as 4% to % Inch 
in special designs of valve movement. The 
effect is a steam compression equal to the boiler 
pressure at the moment of change of motion of 
the piston. It neutralizes the strains and ef. 
fects a smoother running of the engine. 2. 
What is meant by the term lap, and what ts 
accomplished by same?’ A. The outside lap, 
called the steam lap, is the distanee the steam 
edge of the valve extends beyond the edge of 
the port when the valve is in Its central posl- 
tion. The inside lap, called the erhaust lap, 
is the distance the valve extends or laps over 
the exhaust port when the valve Is in its cen- 
tral position. The effect of outside lap is a 
later admission and an earlier cut-off with 
longer expansion. ‘The effect of inside lap is 
to make the exhaust occur later and to close 
earlier with a longer compression. The effect 


, of all the lead and lap combinations is for 


the smooth running of a steam engine, its free 
dom from shock or strain, and for the greatest 
economy in the use of steam for power. 3. 
What is meant by cutting off steam before ple 
ton has traveled its full stroke, and what ts 
accomplished by same’? A, The cut-off In a 
steam engine is the technical expression as to 


a covered automobile | the point in the stroke at which the steam inlet 


is closed and expansion commencés. ‘ By this 


means the power of a given volume of steam 


is largely increased by utilizing the decreasing 


pressure due to its expansion during the re- 
mainder of the stroke from the, polmt of cut- 
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theory of our esteemed correspondent does not 
reach to the point of explaining the origin of 
the electricity of the atmosphere It begins 
with electricity already present in the 
phere. There is no diffienity in accounting for 
the rise of intensity of electrification in the 
thunder storm. The fact that the air is al- 
ways in fair and stormy weather alike charged 
with electricity is more dificult to account for. 
We cannot follow him Im the measure of the 
diameter of a fash of lightning. The great 
enlargement of a bright line of light in com- 
parison with its real size by irradiation pre- 
vents the testimony of the eye from having 
much valve in the case. The account of the 
cleudburet, as such heavy showers are com- 
monly but erroneously called, is very Interest- 
) 

(9834) W. A. H. and others ask: 
Please tell me the difference between non- 
luminous radium and radium (luminous). I 
fefer to the article in your paper ef January 
2) namety: “A Home-Made Spinthariscope.” 


atmos 


E 




















AND Business Men. Compiled by F.| 
BE. Ferris, D.S. Nashville, Tenn.: 
University Press. 24mo. Pp. 152. 
Price 50 cents. 
An excellent little pocketbook adapted for | 
the vest pocket. The tables are unusually well 
selected. 


AMERICAN HaANp Boox or tue Brewino, 
MALTING, AND AUXILIARY TrRAvES. A 
Book of Ready Reference for Persons 
Connected with the Brewing, Malting, 
and Auxiliary Trades. Together with 
Tables, Formulas, Calculations, Bib- 
liography, and Dictionary of Techni-| 
cal Terms: By Robert Wahl, Ph.D., 


and Max Henius, Ph.D. Second Edi- 
tion. Chicago: W. C. Keener & Co. 
1902. 16mo. Pp. 1,266. Price $10. 


If ever a reference book represented original 
work, this does. Itseditors had no precedent | 
whatever to guide them. To be sure, there are | 
books on bottom fermentation brewing as prac- 
tised on the continent of Europe ; but these are 
in German. There are books on top fermen- 
tation brewing as practised In Great Britain. 
But even if all these hooks were available to 
the American brewer, they would not fulfil! 
his requirements, for the reason that he em- 
ploys neither of the two systems mentioned 
exclusively. The American brewing Industry is a 
thing apart. It was for the purpose of ful- 
filling American requirements that the present 
handbook was written. from an examination 
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7, so that from the most economical palate thariscope. Prices quoted on chemicals a tew | of its contents we are convinced that the work | the industry It has, therefore, been the ai 
of cutoff, which for an ordinary engine may | weeks ago cannot be relied upon now, since) is all that its authors desired it to be. They | of the author to show the most cutie adie 
bé from 15 to 30 per cent of the stroke, a sav | these substances are rising very rapidly im) have been decidedly successful in preparing a| ods employed in this industry. There are 
ing of from 25 to 50 per cent of the power] market value Purple stains can be removed) book of ready reference which the brewing, | large number of books on sugar making, but 
Value of the steam may be made | from type-keys with alcohol if the stains are| malting, and auxiliary trades will find useful. | there is ample room for the present book, Gites 
(9333) A.C. A. writes: In regard to| aniline MANUAL oF Screw CuTtine. By William | deals with the classification of sugar, beet 
note 0316, A. F. S., page 164, | think a soloed — Simpson. Wollaston, Mass.: Pub-/ sugar, cane sugar, sugar refining, and the se 
why lightning Is so seldom seen in winter Is lished by the Author. 18mo. Pp. | lection of sugars All who are in any way 
because the condensation is never so rapid as | NEW BOOKS, ETC, 72. Price 40 cents. | identified with the sugar industry should have 
in summer His own observation shows that|CasseL.’s Porutak ScIiEeNCE. Vol. L. This little manual deals with screws, screw |“ °OPY of this book 
the harder the shower, the greater display of | Edited by Alexander 8. Galt. I[llus-| cutting, and other mechanical powers. It | THE Home Mecuanic. By John Wright. 
lightning. Now to my mind the electricity Is| trated. London, Paris, New York, will prove useful to all mechanics. | New York: E, P. Dutton & Co. 1903. 
produced in the cloud in the same manner as | and Melbourne. 1903. Square 8vo. Grapruic Stratics. With Applications ‘to 8vo. Pp. 435. Price $3.50 net. 
the raindrop, by cohesion of electrical par The book which lies before us comprises a Trusses Beams and Arches 2 By | The present work deals with carpentry, 
ticles In the warm air that was carried up | series of articles well illustrated, and for th Jerome Sondericker B.S., C.E N yi metal work, repairs, steam engines, and simi 
iuto ‘the colder upper alr, where the condesea-| ‘ . Sata sage Cerebral ed Sy mptaip et genrcantig ripe 
toh takes place. Now, if the fein-drep wes| on excellently written, describing in York: John Wiley & Sons. 1903.) '* subjects. The practice is Magiish, but for 
Po Seni tr sar gg Bet Fore we at - simple, terse language the scientific causes of 8vo. Pp. 137, three foiding plates. that reason it would prove more useful to Am- 
becomes heavy enough to 8. sheet tree | the phenomena which play an important part in Price $2. erican readers, Still, however, it is thorough- 
to the earth, why not the other 7 There | ome daily lives “tHlow the Camera Works,” This book is the outgrowth of an extended ly practical, and wilt prove to be avery useful 
rain without lightning, but never lightning | “Meteors,” “The Wizard Electricity,” “A Piece} experience in teaching graphic statics at the book in the amateurs library. 
J without fain, thee showing that ilebtnias on | of Sponge, “How and Why a Stone Falls,” Massachusetts Institute of Technology. While| A QUARTERLY ISSUE OF SMITHSONIAN 
the result of rapid condensation, and rain not | Time Told by the Sun,” “What is Radium?’| it deals specifically with problems encountered MISCELLANEOUS COLLECTIONS 
the result of lightning, as If the electric dis-|-. few of the more suggestive titles of these| in building construction, it should be found The Smithsonian Institution has commenced 
charge started from the top of the cloud aloe: Since this is but the first volume, it] serviceable to engineers and engineering stud-| the publication of a Quarterly Issue of its 
the same time as a drop of water, it would is hardly fair to call attention to several topics| ents generally. As a preparation the reader| Miscellaneous Collections, “designed chiefly to 
reach the earth first, es it travels fastes The| nich. our opinion, should have been dis- | should bave a knowledge of statics and the] afford a medium for the early publication of 
greatest display of lightning I have ever seen | | yee seeed they may find a ae in ee strength - materials, including beam stresses/| the results of researches conducted by the 
was in June, 1880, when nearly ten inches of | juent volumes Among these toples we may,| and deflections, as these subjects are common-| Smithsonian Institution and its bureaus, and 
rain fell from 1.40 to 2.20 P M., forty minutes | Rowever, be permitted to suggest those of | ly presented The whole matter of graphic] especially for the publication of reports of a 
This was a local shower, did not ‘rale aad “Beesomer Steel, “Aerial Navigation,” “the | statics is a most important one in view of our)! preliminary nature.’ The first number of 
two miles away from my point ‘a dh | Telephone,” and the “Steam Engine The sub-| modern system of building construction, and/| the Quarterly Issue is a double one, and con- 
servation in any direction, and I think I rad jects which are treated in this volume, however, | the book before us is a most thorough and ex-| tains seventeen articles, ranging in size from 
o ths-enkten of tt to  LorpgPebigaere dD Tn.| cove? a very wide range They include | cellent treatise on the subject 1 page to 73 pages, in addition to interesting 
cloud did not move away, but just ralned down | Seeeers teerar meeeedy raprupater sd: wees Water Suprty. A Student’s Handbook | #1 timely notes on the activities of the In- 
until there wae only a hase left. Even this|° 7 "tom: Ln yn “ge Fe olga md on the Conditions Governing the Se-| *{itution, its collections, ete., the whole ac- 
remained full five hours after the rain ceasea.|“" “* have been able to judge, gives a very lection of Sources and the Distribu-, companied with fifty-six plates and numerous 
This cloud could not have been electrified by | comprehensive view of the particular ogo tion of Water. By Reginald E. Mid-| text figures 
induction from any other, for there was eine | oe it discusses The book shows what can dieton. London: Charles Griffen &| The scope of the journal is broad, the first 
other; clear sky all about | observed the! done in the way of treating science popularly Co., Ltd. Philadelphia: J. B. Lip-| issue embedying articles on Mammalogy, Astro- 
cloud at 11.90 A. M. directly overhead, and at | “"* ¥*t accurately pincott Company.. 1903. 8vo. Pp.| Physics. Paleontology, Archeology, Geology, 
12.30 1. M. it had got quite black and was | GENERAL ZOOLOGY Practical, Systematic, 168. | Oratthotogy. Ichthyology. Ethnology, etc., thus 
jarger than when first noticed At 1 o'clock | and Comparative. Being a Revision This is an excellent book for engineering | covering a considerable range of scientific sub- 
my man and I went to work in a field, half} and Rearrangement of Orton's Com-| students, as it sets forth in a compact manner | jects 
~ Sets ke ioe oe we Fc heed pees = yt ie eta rer sian ees —— principles on which the | == eaten - en 
> ye ‘ at cloud overhead, and | ‘ * «6 é } subjec s based, and serving as an introduc | 
aie There were about twenty flashes of | Pp. 512 Price $1.80. tion to larger and more technical works. Spe INDEX OF INVENTIONS 
ghining before any rain reached the ground, | The present textbook is suited to the needs! cial prominence has, therefore, been given to 
and they were close, not over ten seconds| of the general student, who wishes to learn | such questions as the quality of the water, the | For which Letters Patent of the 
apart When the rain began we started for | the principal facts and theories of zoology, and ‘interpretation of analyses, the stability of United States were Issued 
shelter, tat lost all sense of direction, as the| thus to obtain a fairly comprehensive idea of ™asonry dams, flow of water through the pi art = 
rain was «0 thick we could not see, and but! the science To this end {t has seemed de-| and the general application of ae tee for the Week Ending 
ee — flashes it would have been| sirable to arrange a course of study, so that to the subject The book will prove of inter | March 15, 1904, 
rk as night, but the flashes were almost! the student may gain by personal observation | ¢*t to those for whom it was written, even "a 
continuous, The rain fell straight down, no} a concrete knowledge of the structure and, though some of the practice may be at vari |AND BACH BEARING THAT DATE 
wind to drive it I do not take any stock in| activities of animals, and by so doing acquire | @8ce with that of our own country The form | (See note at end of list about copies of these patents.] 
the idea of electric generation by friction be } some familiarity with the method of zoologi | ulas and diagrams are particularly to be com eee 
tween“ two clofds, nor by friction between] cal Investigation, so that he may also obtain a mended | Adding-machine, W. H. Clark 754.044 
cloud awd air currents, because the clouds do| knowledge of the relationships of animals as, Ture SuGAR CANE IN Eoypt. By Walter) Fs ie Aha Teal Soe a en: 
not rub each other, any more than the exhaust expressed in an accepted scheme of classifica ‘Sieean ; Alistacham near ase Sanaa apetenm, Hedihte glace fer, 2. © TA SAT 
steam from one locomotive rubs with that of| tion. The laboratory exercises are well or- chester, ; England ’ international | ; ane Gadi for 7 
another; they mingle and become one, the in | ranged, and the beok is illystratea by %79 Sugar Journal. 1903. 16mo. Pp. 75 feupenat hy RR 
stant the two engines are side by side The | engravings, many of which af fron? life. We fre 16 plates. Price $2 ; 7") Aluminum sulfate, making, HH. Spence Tht, 824 
~ elond goes with the current of alr Is not) note particularly an exeellent photograph of a The British ; ~eunati wit Ke : see eve ao en Me seth ie 
steered like a ship, in some other direction. | beaver at work | eraee ‘eae ¢ Lage -_ ~. ay batik h baron: Antiseptic telephone mouthpiece, English & 
I have fever seen any one who held the same DIAGRAMMES ET SURFACES THERMODYNAM vrogress a < mo Be Se Peal ree siete ae L. 8. Altheimer 
idea as myself in regard to the formation of QUES Par J W. Gibbs Traduction “ = hein eee p Gevelopment of the | oromobile Hifting-truck, W. 8. Kessler 
the electricity in the clouds, and I have asked ? . “ a agricultural interests bear witness. While the | Rack-rest, folding, B B. Billmyer 
many Bi tive adhe®. peebla to tell me de M. G. Roy, c hef des Travaux de} technical and mechanical conditions in the fac | Bag-holder, Madden’ & Thompson. 
. Physique a l'Université de Dijon.| tories of the colonial sugar industry have made | Bale or package cover, I. Seblichter 
as nearly as they could the size of a streak ‘ P ‘ | Baling-press, T. F. Ormond 
of Ngbtning I saw one strike a stump at | Avec une introduction de M. B great strides in progress, the materia prima, | Baliag-prese door os. = Davis 
cedhh Skah he Aiaeeter ent the belaht Brunhes, Professor a l'Université | the sugar cane itself, has in most countries | pRarrel, F. BE. Gage s 
ihn éhe Siatier Gin the te. 1 wee de : lermont Série Physico-Mathe- remained subject to the old primitive methods | pethess lite galvante battery. 
about 100 feet away, and looking at the stump rs ay nee 3 Paris: C. Naud, of culture The object of the present work | Beams, securing ac aed of wood, ete., to iron, 
atthe shuns elitead! tees, 8. ete ame bit: o A 903. p. 100 is to outline the present methods, and to show | ’ 8 eet . . bass Sy 
harn a mile away, and the streak was as The influence exercised on contemporane how improvements can be made The book | joanne: ani me 2 —— y SETS wins 
bread as @ chimney on the house beside the| °Y* chemistry by the ideas of Prof. Gibbs hag) COPtains some interesting field experiments | Bedelothes-Rolder, H Crocker. ‘<r 
barn, and the chimney was 26 inches wide | constantly increased; and yet, even in Its orlel-' Tue LocaLIZATION OF FAULTS IN ELEctTRIC |! ate <r se ener Aa a My eas 
1 could me the streak and chimney both at nal English form, his work on thermo-dynamics LiGut AND Power Mains. By F. Belt fastener, 1. Jackson 
the same. time; the barn showed fire in half a| ™™a!us comparatively inaccessible. The mon Charles Raphael. London: The Bicycle, CN, Sites. 
“minute. 1 saw one streak hit my wood pile,|°S#Ph before us is a French translation Electrician Printing and Publishing | Bleycle-gearing, H. F. Maynes ‘ 
afd tt looked a» large as a %-inch- rod, and| °! two treatises on the geometrical representa Company, Ltd. New York: D. Van| ens eee ice nanleniotn Soya Ae 
4 snapped like a gun cap, while there was a big/ tlon of thermodynamic phenomena by means Nostrand Company. N. D. 8vo. Pp.| ete, FP. B. Whitney ; 
crash on the opposite side of the house from of diagrams and surfaces. The ideas of Prof. 205. Price $3 net. pinées, a ’ “ roel 
uaieelf @..cscend. later Sete” anne sliver | Gibbs have Inspired many an Interesting ex The subject of the localization of faults! Bird cage, J A. Queleh... , 
from the main discharge, as | have frequently | periment for detecting the reactions which oc-| in electric mains is a most important one, ns ae ee Se ae *: 
seen a flash divide Into several small ones, and| °"" !@ thermic motors, by means of diagrams’ ang it appears to have been a rather neglected | Boll-weevil catcher, 8. V. Ivey 
one when not oyer 100 feet from the ground, other than the exact figures of Clapenyron.| part of electrical engineering. Methods are xe Me a come here 4. Shultz 
and the parts went away horizontally, while The present work will doubtless find in France| constantly changing, and the very latest are | Bottle-tilling apparatus, J. Anderson ; 
the main body was vertical I have always fully as welcome a reception as the orizinal! qeseribed in this second and revised edition a ee werk, 5. Ee. Berber. -- 
watched the Mghtning whenever I could, and| ™¢t W!th In English-speaking countries The author justly says that since the publi au 754,007, 754,608 
have seen some queer antics of it. A The| TABLES AND Oruer Data ror ENGINEERS cation of the first edition, considerable prog Bottles, stopper for preventing refilling, G 


Bowling-alley, portable, F. Kary 
Brake-beam, A. Lipschutz 
Brake-shoe, J. D. Gallagher 
Brake-shee and producing same, C 
Brake-shoe holder, A. M. Pennock mark nil 
Branding implement, oil-burning, G. Fuller. 
Breastpin safety-catch, ’. Nordt. . 
Bridge and tailpiece, combination, E. Reach 
Bridle-bit, H. 8. Anderson.. apee sees 
Reynolds 


ress has been made in the art of cable making 
and cable laying, and increased practice and 
experience have led to a approach to 
perfection. This book should be in the hands 
of all practical electrical engineers. 
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It. By Cyril N. Turner. London: | Browm-molatenr ton 

‘Percival Marshall & Co N. Building. ete., blocks, apparatus for making, 

4 . 9 ’ d trower ek op ‘ . ‘4 

18mo. Pp. 62. Price 20 cents. Building, etc., blocks, making, J. Brower... 
A. Lyle.. : : 


Burglar-alarm, N. ) 
Bushing, G. & J, Strehl..... 
Butter-separator, J. Meyrick, Jr 


inventor of the 
Willson, 


The author states that the 
process was elther an American, 


or 





Henri Moissan, the celebrated French chemist. | Button and tie, collar, - - Blais 
- . ° Cabinet, kitchen, C J cade... 
We have never heard Mr. Willson’s claim to Cable-clip, J. McFarlane. : 
the invention disputed. He certainly has| Cake-trimming machine, layer, C. F. Dietz. 7 
|; everything very tangible in the patefrt line. se ~~ bal and recording machine, ‘ D. 
This little book will prove of Interest to ama-/ Calendars and similar sheets, machine for 
teurs. beorderfng. SSR. vinsie on 
| é: Can-fluxing apparatus, J. G. & M. 0. Rebfuss 
Genera Data ON THomson RecorpvrNng | ©#?-making machine, J. G. & M. 0. Rehfuss 
‘ “ . ; 754,701, 
Watrmeters. Schenectady, N. Y.:| can tops and bottoms from forming-dies, 
General Electric Company. 1903.| —speimaic menue for removing: 3: O © 754,704 
16mo. Pp. 217. Cans, machine for putting tops and bottoms 
All who are Interested In selling current will gens mane oS U. ©. ge a fasactes 54,700 
o 0 bein u « og 
be glad of the present volume. It Is filled with acre’ aauoteted for Seaties, 3. 0. & i 
tables and diagrams. 54,708 
Tue Trecunotoscy or Svear. By John 
Geddes MelIntosh. London: Scott, 
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Greenwood & Co. New York: 
8vo. 


Van Nostrand Company. 1993. 
Pp. 408. Price $4.50.. 








The British and Colonial sugar industry ‘has 
been on the wane. Obsolete machinery and 
methods cuutributed mucn to the on page 260) 


























MarcH 26, 1904. rican 


." 


(CO) amr lu a\ennely 
GUN b 4 


“ , 
The renaissance of bicycling: brings with it one of the finest mechanical devices invented since the beginning 
of this industry. 


THE TWO-SPEED GEAR 
CHAINLESS BICYCLE 


Enables the rider, by a slight pressure of foot on pedal, to change from high to low gear for hill climbing and difficult roads. 


Eastern Department, Hartford, Conn. Western Department, Chicago, IIl. 


“Columbia” “Cleveland”? “* Tribune” | **Crescent” “*Rambler”® “Monarch”’ | 


** Crawford” **Fay Juveniles” | “Imperial” **Crescent Juveniles” 


Catalogues free at our 10,000 dealers’ stores, or any one Catalogue mailed on receipt of a two-cent stamp. 
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Case, G. A. Schwanheck 
Cash-earrier apparatus, ( *hamberlain. & Chism 7 
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Cash-earrier box, Db. B. Chism.. 
Casing-turner, W. Nesbitt. 
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same, Ross & MacKenzie 

Catapult, L. G. Clark.. 
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combined with the investment of five min- 
utes time would put a larger income in your 
pocket, would you make the expenditure ? 

























Chalking device, line, F. M. Thompson , . é aati . sd 
Chart, thoptrical, WW. Martin We deal in the most conservative line of 
Churn, J >». Metcalf. securities and guarantee satisfaction. Rigid 
Cireuit-breaker, automatic, W. M. Scott investigation welcomed. Write us fur lat 
Clatern-top, 8. Pomroy of offerings. 
Clasp, Charron & Girardot we 
Clock, astronomical, J. ©. Burke. 
Clock, electric, D. W. Thompson. . 
Cloth-holding device, E. Gessner & 
Clothes-pounder, V. T. & E. W. Lynch 
Clutch mechaniam, ©. F. Thome ‘ 
Clutch mechanism, friction, 8. J. Davis 
Cluteh, speed-regulating magnetic, C A Dealers in High Class Investments, 
*ratt 
Coal-elevator, J. Deady, Jr Dept. S, 23 Court St., BOSTON, MASS. 
Cock, stop and waste, J. M. Teahen om 
Coffee, roasting, T. R. Timby 
Coffir J. Schneider 
Coin-controlled-machine automatic register, . n 
Elites & Powell . if 
Cold-storage apparatus, M. Cooper: H 
Pemprestng lies, T. A. Edison . . 
screte-construction mold, metal, (. Weber ‘ ene with accuracy and 
panne ete., machine for mixing, J. E i! thout computation the 
Keninell ’ : 704,927 temperature and degree of 
Conduit outlet-box, intertor, W. F. Bossert. 754,414 humidity. Send for circular 
Connecting-rod or pitman, C. H. Howland 8 
Sherman .. ° . 754,658 
Cooking-utensil support, J. W. Marshall.. 754,582 J. S. F. HUDDLESTON 
Copy-holder, K. R. Williams. . ... 754,526 20 Devonshire St.. Boston 
Corn-shock loader, E. T. Maxwell.. 754,585 
Cotton-chopper, T. J. Lowry 754,787 
Couch-spring, EB. A. Anderson.............. 754,835 
Coupling. See Car-coupling 
Crate, banana, J. A. Hadley ... 754,444 « 
Cream-roll-forming machine, C. F. Dietz... 754,549 PAYING MINING, OIL, TIMBER, SMELTER, 
Croas-tie, metallic, C. W. Platt 754,003 | AND INDUSTRIAL STOCKS ing possibile 
Curtain and shade holder, window, H. T. An- LARGE INTEREST and PROFITS, listed and 
drew 2 ae 754,531 unlisted, our # aity. Booklets giving full in- 
Curtain sttachment, window, 0. A. Essig... 54 formation ed free on application. 
Curtain-pole, D. Brehm............-. ‘ 154, 917 LAGEY 5 co., 
Cyanides and nitrates, making, W. E. Ever- Bankers 2 Broadway. New York 
GOED vencdecceccossvens -«+> 754,647 
Cycle, automatic ‘coasting, B. A Smith. o aaide 754,823 9 
Damper mechanism, time, W. Hartzell..... 74,446 
Dark room, portable, W. H. Levey -eeee 74,050 8u USE GRINDSTONES : 
Digging and loading machine, D McDonald. 754,502 (f so we can supp:y you. Ali sizes 
Dividers, T. R. Skinner. . 754,906 mounted and nnmeounted. always 
Dolls or other toy figures 5 on rolls, me kept in stock. Rememoer, we make a 
chanism for walking, Fuchs ‘ ... 754,861 Speman res selene stones for all spe 
Domestic boiler, 8. C. tA : 7 i purposes. 3®” Ask for catalogue 
Door check and closer, J. A ce The CLEVELAND STONE CO. 
Door check and closer, W "elver oi 
Door or like frame, E. Ohnstrand 2d Floor, Wilshire, Cleveland, 0. 
Draft-rigging, Williamson & Pries. .754,527, 
Draft-rigging, W. Thornburgh x ? 
Draft-rigging, tandem-spring, W. H Mine r STEAM oO TURBINES. — THEIR CON 
“m-spri ietion, W. H 2 peration and Commerc ication. 
Drats Sens. tandem ec me! friction, 5 fn Anica Supra SRE % 
Drafting impleme nt, H. A. Swenson : pL. en — + 1370. . The 
. DI prepared by ex verte | n steam 
es and sluicing device, Sunmnarion, R pnaineeriny. Price 10 an yoy ., pel on r 
Drees shield. Rio Oeming... as Co., 31 Broadway, New York ¢ ay. and al! newsdealers. 
Drier-rack, A. J. Zilker, et a 
Drill-bits, etc., fastening device for, C. P 
Brintzinghoffer ‘ 
Drill or pump rod grapyle, J. Luke 













Dye, red-violet azo, A wrer... 
Dyes, making anthraquinone, Hepp & Wol 
per 4,768 
Easel, J. We Th4, 945 
Eleetric-ctre ae Mmiting device, C. W. Pot 
6ee gee 704, 496 | 
C. A. Keller.. 754,656 | 
suppert, E. R. Gill 754,762 | 
alarm, EK. M. Benesch. 754,410 





lectricel-distribution means, J. L 104,429 
Slectrical plug and receptacle, G - 
754,863 
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Electrica] ‘selective. apparatus, Pearne & 

CO Re ee eee 754,680 
Hlectromiagnetic device, E. ‘kK. Muller 754,681 
Elevator safety appliance, Cruickshank | & 

eT eet eee 74,482 
Rngine, ¢. F. Chandler...........0.00. 74,744 
Engine cooling device, ex ylosive, J. White... 754,728 
Envelop or card feeding device, D. 8. Dufur 754,434 
Teaser, blackboard, Seith & Kaphingst 
@xeavating-machine, J. D. Moran... 

Expansion-bolt, J B. Gottshalk. 
Explosive-engine, 8. S. and A. Lew 
Extensible case, E. G. Schriefer... isd, 14, 
Fabrica, finishing, H. Bock ‘on 4 
Farm-gate, C. P. Emery 

Feed-hbag, horse, J. Ratzer 

Feed-water purifier, J. M Smith. 
Felt-spreader, J. H. Ostrander 
Fertiliger-distributer, M. L. Baker 
Finger-nall buffer, ©. EB. Moser 
Fire-alarm, automatic, M. K. Fred 
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metallic Heany 754,868 
Firearm safety « > G. A. Horne 74, 4 
Fireproof constraction, G. Liehau 74,783 | 
Fireproof floor construction, R. C. Kyle 754,574 
Fireproof window frame and sash, I. W 

tmerson see 74. 4287 
Fishing-tackle, 8. Robbins 74,802 
Flash-light apparatus, photographic, McColl 

DE? suven sebacoedeet cee 7h4, 487 
Flexible tube, S. Palmer . 754,936 
Flooring, rooting, ete., structural arrange 

ment applicable to, E eae ..«+ 754,888 
Flue-cleaners, rotary motor for, A. Lemke . 754,955 
Floid-presesure brake, Le neer & Greliner.... 754,908 
Freezing-tank, (, W. Vollmann. coveees 14,522 
Furnace. See Electric furnace 
Furnace, D. J. McKenzie 754,792 
Furnace for burning tan or like fuel, D. M 

Myers 754,933 
Fusion, treating matters in, P. L. Hulin 74, 566 
Galvanié battery, reversible, T. A. Edison... 754,850 
Garbage-removing device, E. 0. Poppe... . 754,800 
Garment-clasp, A. J. Krienitz 764,462 
Garment-stretcher, J. B. Miller 754,478 
Garment-supporter. L. EB. Schoch.. . 04,813 
Gas and coke, retort for making, A. o- 

° 754,459 

A. EB. Harris...... 754,561 

ve, J. W. MeKnight.. 754,505 
the penetene, 5. B 


Gas-engine, . 7 
generator, acetylene,  hobe rtson & Heap 754,808 
purtfica tion, epparatas for, F. Jas..,.. 754,773 
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Hand = = ae 


‘This mac fs the regular hand machine ~ 4 

Ned ry - power base, pinion, counters! 
and can be worked J an ordinary cae 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
easly in small room, Ulustrated catalogue 
—price list free on appdcation. 
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Peerless 


Direct Drive 


| 
| Touring Cars 
$3,700 to $6,000 


Peerless Cars are easy to handle 
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THE PEERLESS MOTOR CAR CO. 
Cleveland, Ohio 


Member Association Licensed Automobile Manufacturers. 
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Foot and Car friction draft-gear, railway, T. C. Me 
Power. EP atone A 754,043, 754,504 ~L. 
Car friction draft-gear, railway, P.. We 
ee ovcedbévee 754,674, 754,982 
Car friction draft rigging, Taliway, w. ul fl af OC 
cami . . «ones 754,670 
Car friction draft rigging, | ‘railway, P. N, 2.698 
I genes a 0 . covcnnces Saw 
Car fri tt i} lraft railway, P. N. Att hi t 
a 4 ction spring hore: on gear, ra ay 154,617 ac meni 
Car tric tion spring draft- rigging 
oore .. b7 LL yy oh4 ae 
Cc ~ tform, N. l . Hay 
c wes platform E. Pauleo on. 754,015 Can be used in connection with 
Car, steel, P. Wagner.. 54,725 any clock, as shown in cut, or 
Car track-brake, J. A. Brader. 754,844 -~ as a calendar. Auto- 
Car-window sash-lifter, rv R. Bell. 754,604 matic Simple. Suitable for 
Cars, megep hone attachment for passenger, office s, pom tee churches, public 
Ww. AL Ree raeeastereee 754,918 buildings, etc. Will seil ~ 
Cars, tandem friction ring draft-r “« ne to manufacture on roya 
for railway, P. N. Moore........ 754,676 ° 
Carbureter, F. Jag..........- 754,774 — oe | The Joys of Touring 
Carding-machine attachment, Tay lor ‘& ro 5 { Come —— measure te those who know the 
Cardi machine feeding mechanism.., I. L. » | sense Of absolute safety, the thrill of measure- 
a rid : sours S seg : JOHN IL. PEATFIELD jess speed, and the feeling of luxurious comfort 
Carpet-beating machine, ©. P. Care Arlington, Mass. that abound in 


They are sent 


size 18 x 2% inches 
ne, mailed you for 
Hustrated catalog 














Patents, Trade Marks, 


COPY RIGHTS, etc., 
Address MUNN & CO., Spikttors 


Office of the SCLENTIFIC AMERICAN 
es. New Verk, 
: 625 F St,, Washington, D.C. 
pee Sore book Sent Free on Appiication, 











CRESTMOBILE $800 


The BEST CAR Built in America 


Proved by Its 
Splendid Records, 


Tonneau for Four, 


‘ 


BSDO. 
nher LOW 
*rieed Models, 
Export Prices 
O80 Extra. 


CREST MF6. CO., Cambridge, Mass., U.S.A, 








tor the pe pose. 
yers, Bc 


erally. 
Te be 


ufactured 
Pin Co., 





THE EUREKA CLIP | 


The most useful article ever invented 
Indispensable to Law- 
itors, Students, Bankers, Insur- 
ance Companies and business men gen- 
Book marker and 
Does not mutilate the paper. 
used repeatedly. 


paper cl 
Can 


In boxes of 100 for Me. 
vad of all booksellers, stationers 
and notion dealers, or by mat! on receipt 
of price. yg b 


For Marine, Aw 
Eng'nes. 
Write 





1,2, 3and 4 
Cylinder 


| Launches 


i7 to 50 feet 


Send for 
new catalog 


1% to 40 H, P. 





: T pail, free ao 
Hox 12 mw idee aN, 


GAS ENGINE _ 


IGNITERS 


TEST TYPE 





ip. 





BEST MADE. MADE. 


siete or Selienaay or Stationary 
Fully Guaranteed, 
for Cireular. 


The Carlisle A Finch Co,, 
933 E. Clifton Ave.. 


MARINE ENGINES 


GRAND RAPIDS GAS ENGINE & YACHT ©O. 
Grand Rapids, Mich. 


TON O28 


Cincinnati. Ohio 





Teena 


BROOKS 


FALL KINDS 

FTOEAM. FROM §SeuUP PARTICUL 
BRINGS 04 P. ILLUSTRATED erly Sei 
‘AUCTIONS ANO ILLUSTR 


ons. aw 
BROOKS BOAT MFG. CO.s0. A. BAY CITY- 





BUILD YOUR OWN BOAT 


SYSTEM 


OF BOATS AT PRICES 
ARS FREE! 














ness 


tions strict! 
sent free, 


year; four 












MATCH MACHINERY. 


MONEY IN MATCHES. 


1118 Asolana Meck: Mtieuto. MM, U.’s. 


confidential. Handbe 


Idest agency for secu 
Patents taken through MUNN 
Special Notice, without charge, in the 


Scientific American 


A handsomely fliustrated weekly. 
culation of any scientific 
mont Sold by all newsdealers. 


MUNN & CO. 2" eresswes, NewYork 


journal. 


bs, $1. 


Trade Marks, 
Designs. 
Copyrights, Eto. 
Anyone sending a sketch and description may 


quickly ascertain our opinion free whether an 
invention is probably patentable 


We manufacture everything pertaining to the bust- 

The Very Latest Process. 

a manager of teac bh any ure naeer the business. 
uRPI iv & 


We will furnish 


A. 





50 Years’ 
Experience 







Communica- 
0k on Patents 
ring patents. 
& Co, receive 


Largest c 
Terms, $3 @ 


@6¥F St. Washington, D.C 










see iese ei 








nfort 








TON ong 
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Ce., 
i. Ohio 
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Scientific American 























Marcu 26, 1904. 
| Gtove-turner, Wi Ds bs doks ocicdgandsccas 754,539 
Giold-separator, Le aan & Barton........... 754,657 
ee A ER an 54,460 
Governor, engine, — Dap placed ghurubaln 568 


0" ese ene 


a 
“TAT TAT AMY. . 











The MEDART 
BOAT BUILDING 
MATERIALS 


Lring boat construction within the 
range of amateurs, at a small cost 


Yachts, Launches, Row Boats. 
— send ota cata 
FRED MEDART, 3545 DeKalb St.. 





St. Louis. Mo. 








AERIAL NAVIGATK NH Et )RETI- 


eal am Practical Discussions, Pictures and cescrip- 
tions of actaally oo a ye balloons and aeroplanes 


wilt ae tyt im & NTI MEHKICAN SUPPLEMENT 
1 » 1449, 1150, 1131, 1404, 1405, 1413, 
e rice 10 cents ea*h, by mail. Munn & ‘0., 


961 Broadway, New York City, and all newsdealers, 


‘Power WireRope 


“POWER” 


ROPE. 
MOST RICK’ BASCOM ROPE G 





ST. & BASCOM mo. 





To Owners of Gasoline Engines 
Automoblies, Launches, Etc 


™Auto-Sparker 


does away entirely with all starting and 
running batteries, their annoyance and 
expense. No belt—no swttch—no bat- 
teries. Can be attached to any engine 
now using batteries. Fully guaranteed; 
write for descriptive catalog. 


Motsinger Device Mfg. Co., 
14 Main 8t., Pendleton, Ind, 











‘Valuable Scientific Papers} 


ON TIMELY TOPICS 





Price 10 cents each, by mail 


ATT 
RADIVE. AND THE RADIO-ACTIVE 
SUBS ANCES. No better or clearer 


scient ad account has been published than 
that contained in SCIENTIFIC AMERICAN 
SUPPLEMENT 1429, The paper presents all 
that is at present known about radium and 
the radio-active substances. 

ELECTRONS, Ape THE ELECTRO. 
NIC THE are discussed by SIR 
OLIVER L Sea { in SCIENTIFIC AMERICAN 
SUPPLEMENTS 1428, 1429, 1430, 1431, 
1432, 1433, 1434. 

THE PANAMA CANAL is described from 
the engineering standpoint in ScrENTIFIC 
AMERICAN SUPPLEMENT 1359, 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425, 
1426, 1427, 1386, 1388, psee. 1383, 
1381, 1327, 1328, 1329, 1431 

ow _TO CONSTRUCT AN EFFI. 

- CIENT WIRELESS TELEGRAPH 
APPARATUS AT SMALL COST is 
told in SCIENTIFIC AMERICAN SUPPLEMENT 
1363. 

SUBMARINE NAVIGATION. An ex- 
haustive review of the subject is published 
in SCIENTIFIC AMERICAN SUPPLEMENTS 


1414, 1415, 1222, 1223. 


SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in 
SCIENTIFIC AMERICAN SUPPLEMENT 1430, 
The ‘paper is illustrated by numerous en- 
gravings. 

THE ay WORK OF THE 

WIND. By S. P. LANGLEY A painstak- 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, SCIENTIFIC AMERICAN 
SUPPLEMENTS 946 and 947. 

LANGLEY’S AERODROME, Fully de- 
scribed and illustrated in SCIEN "IFIC AMERI- 


CAN SUPPLEMENTS 1404 and 1405. 
STEAM TURBINES. Their Construction, 


Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 
1307, 1308, 1422, 1400, 1447, 1370 
1372. The articles have all been preparec 
by experts in steam engineering. 
PORTLAND CEMENT MAKING is de- 


scribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433 
1465, 1466. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip- 
tions of actually-built dirigible balloons and 
aeroplanes will be found in ScreNTIFIC 
AMERICAN SuPPLEMENTS 1161, 1149, 1150, 
151, 1404, 1405, 1413, 1453. 


Price 10 cents each, by mail 


MUNN @ COMPANY 
361 Broadway New bebe” \ 


Sh 











j Danziger .. eae és Shonebdhies ee 754,643 
Ironing-table, W. 0. Schellhamer...... o“ 754,808 
Kettles, ete., attachment for jacket, F. M, 

TRSMUEE v0 0.5055 66bne bedcnsdeccesecreust ,779 
Kiln-door, H. H. Hackerd.................- Tat ae 
Labeling-machine, D. W. Kne isly . oseere 754,460 
Lace holder, shoe, N. Comp.. nod 754,851 
Lace or shoestring holder, shoe, B. E. FE 

Thomson : ° Se = 
Ladder and scaffold “support, T. Copeman... 754,427 
Ladder-hanger, 8S. C. John#on.............. 754,776 
Lamp, J. L. Creve =e sundebacnabedelctcak 428 

SO Rea 734,004 


| Lamp, electric pocket 


CO er ote ... 754,631 
Lampblack-making mac chine, yy i. “Mann. Sen ThA. 471 
Larding or salting device, R. R. Reynolds. py 
Latch, D. W. Tower nsevbeercns 4.721 
Lead salts, making, Ww. Mills. ay 754,067 
sant tpn securing means, C. E. Huteb- 

RT caw en ets ee ikab vstaee - 754,872 
Letter-box, door-be il, and name-plate, com- 

bination, H. Messeramith............-.. 754,604 
Leveling instrument, G. G. Townsend....... 754.723 
Line-casting machine, W. 4 Seudder........ 754,614 
Link, separable, E. C. Vale........... ..» 754,521 
Lineoleum carpets canaeine turing, F. K. 

Magnus af Bketrom........ccccessorcce 754,581 

| Linotype-machines, producing notches in lino 

types or slugs as they are cast in, W. R 

Speechley 754.619 


Grain-blower, G. 
Grain-separator, F. 
Grain-separator, J. es 
(Girain-separator straw- rack, J. Johanneck.... 
| Grinding and polishing machine, J. B. Lobet 
| Grist-mill, 8. L. Shelby 
Guide-wheel, A. H. 
Guna, F. Novotny... 
Gun, automatic, C, n 
| Gun, electromagnetic, K. Birke 
Gun shell-ejector mechanism, F. y 
Elterich........ 



















Gun sight, shot, P. 0. 

Guns, fluid-brake for recoll, BE. KR. _— 
Hair-dressing device, J. T Wilcox. 
Hammer, steam, C. E. Billin. 

Hanging basket and pot, combi at 





GUE. ddwbcrces aay ak 
Harness-rack, a Mustgr 
Harvester, B. Holthaus..... 


Harvester butt-adjuster, J. 
corn, A. Neer. 






| Harvester, 

Harvester grain-deck, A. R 0 
Harvester-headboard, J. F. Steward. 7 

| Harvester tongue-truck, E. A. Johns 74, 
Harvester aapent and stripper, cane, 

BAOUD ~ a veaacdncsdaian 754,788 
Hat fustener, F. 8. Boedefeld...... . 74,916 
Hat pin or faster ner, Troupe & Brook . 754,519 
Header and stacker, cor ned, J. H. “Kinde. 

vater REGS 754,780 
Heat-re gulato or, automatic electric, | Dd N 

aib ; . 754,465 
Heddle-bar ‘faste ning, Fehr & Kaufmann... . ree ROO 
Ilecl, adjustable shoe, A. Westwood. T4047 
Ilide working and unhairing mac hine, R. F 

Whitney .. 7 : , 754,525 
llinge, se parable we reen, H BL Higgins 

754,700, 754,770 
Itinge, separable sereen, C. Rowland 754,800, 754,810 
Iloney, fermenting, A. V. Kouba. . .. 754,461 
Hook. See Suspension-hook 
Hook-rack, Rubicam & Baxter.. 754,508 
Horse-rake, J. H. Randolph..... 754,490 
Horseshoe, J. A. Martin ee = 5620.06 
Iiub, metal-covered vehicle, G. A. McKeel.. ’ 

". Recknagel..... satdtcer 7h 


Ice-creeper, C 
Ice-tank, J. I Lense 
Induction-coll, R. Miller, Jr 
Ingot-crane, C » Taylor.. 
Internal-combustion engine for cycles, 


Hopkins. . 





ey aa rN ‘ - 
Intestine wringer, beef, H. C. Ziprick . 
Iron pyrites from zinc-blende, separating, K. 


A 208 
Lamp for canes, umbrella- sticks, ete., J. W. 


Liquid-distributing system, w iNliame & w hit 
i 74,7 


30, T54,953 










Liquid-separator, centrifugal, T “i. dockage r 734,900 
Lister attachment, J. A. Herron............ 754,449 
Loading apparatus, - T. MEREWONs 6c ccccces i, 
Locometive-boller, F. Prince, Ff . 4,407 
Loom shedding a Fl oR, N. & J. ¢ Yhaize... 754,846 
Loont weft-replenishing mechanism, W. H. & 
Ht. H. Hacking ° 74,500 
Lubrication, apparatus ‘for force-fe od, J. ¥ 
MCUGUME 66-- cee cccee P as 754,486 
Labricator, J. J. Aull....... cesses at openee 737 
Mail-box carrier, G. B Okey ovctocceceasews ne 
Mail-carrier, F. P. O’Neill........ POS yt 754,795 
Mail-delivery box, T. B. Gray..... 754,441 
Map, E. Henhach 4,450 
Massage « 754,925 
754,403 


Massage-m 

Match-case, 8&8 

Measure, tailer’s, 8. M. Griffen 

Measuring and weighing machine, R. L. Pat- 
terson .... 154,987 

Metal-plate-doubling mechine, B. H. Dell 754,423 





The APPLE » 


to any gas 
oils Pinan, es, Rel tches. terjen, Spark 


The "Dayton Ele Electrical Mtg. Co. Dyna 


%8 Reiboid Bidg.. Dayton, O. 


The Franklin Model Shop 














PARSELL & WEED, 
120-131 West Sist Street, New York. 













SLOTKIN & PRAGLIN, 
210A Canal St., New York 






inventors: any- 
th in at p van b nningls plece to 
ag model. for 
leges. hi models, 
tion sam { patented articles, 
jal tools for makine meta) novel 
nventions Dre wings and 
worked out jrom inventors’ ideas. 


“The Sharer” 


A new foot power that can be applied 
to all light machinery. A kick starts 
the machine and an occasional kick 
keeps it going. Send for our Booklet, 


Wherever a Wheel 
Will Tura a 
Cadillac Will Go. 


The Cadiilac is the only automobile eme 
bodying broedly utilitarian principles. 
The picture above shows a strong, stylish, 
powerful touring car that will accommo- 
4 date four people comfortably ; that is as 





Ina commtry f from excessive bent 
and cold, healthful and prospero 


For printed matter, pn ete., 

aiving fuli particulars, w: 
M. V. RICHARDS, Land ae Industrial Agent, 
Southern Railway and Mobile & Ohio Raliroad, 














jant Doubi 
i Seems. Litt 


{iia rot a~ ny 


pice ed 


ie Giant 





Lathe Chi 
a ng nent Sones bv: 
Yes cott Chu Soy nt, t. &. A 


RST PRize AT COLUMBIAN EXPOSITION, 1598, 


A Southern Home 
LANDS at LOW PRICES 


Washingtes, D. boas 


if you want the best CHUCKS, buy Westoott’s 


Universal Lathe 


smooth-running and reliable as any 
high-priced machine. Remove the ton 


ngau, and it becomes a smart runabout 
superior to every other in simplicity and 


strength, appearance 
or mechanical 
excellence. 


’ 

unique in perfection of 

design and carefulness of 
construction. No other is so easily 
and perfectly adaptable to the va- 
Tious requirements of business and 
pleasure; no other has so many points 
of intrinsic superiority. Improved 
wheel steering-gear; new re 
in brakes; positive ignition. Trana- 










%th & Wth Sts, Chattanooga, Tenn., U. 8. A. 





measures, tables 

w oes ae ‘or t eet coe wa 

a pred ice or office man can afford to be e without 
b. to 









hae 


PUMP 


ly durable. All vagte as a 
workman. St bolsic BY 4. 
TABER PUMP t0.. 3 32 We Wells St.. Buffalo, N.Y., U. 


Patete, Trade Marks 
» Setters, 


mincanet ust & CO sia 
a dew tere, BO. 
t pwd hy. ashington, 








SCIENTIFIC AM 
‘Branch 
















Microscopes, fine adjustment for, C. F. Dieck 

mann : eer 754.004 
Milking-machine, Hulbert & Park....... 754, 453 
Miter-box, J. J raut Seoepaes 754,624, ny | 
Molding apparatus, R. A Penrose....... 74,4 
Mop-wringer, C. E. Hill......... peegree 754,870 
Mortisiog chain cutter, “portable, G. A 

VIsepo . se 754,753 
Mountain-climber, re ag raible, N. Laub:.... 754,577 
Mouse-trap, eM wecahatenesaucs .... 754,801 
Mowing-machine sitecen connection, F. P. 

Burkhardt Kaads¥ cubceeEceseb see ¢ 74,538 
Mustie-rack, folding. aI cx Roe kwell. . 754,502 
Musical instruments, means for regulating 

the aa of mechanical, R. W. 

Pain ‘ . buns 754,886 
Nail-extractor, A. Dudly. Sr 754,704 
Nit *n compounds from atmospheric ‘nitro- 

| gen, making. H. Mehner.........+...+ 74.474 
Nozzle, exhaust. W. 8. Clarkeon.. ha! | 
Nut. lock, Evans & Williams............-.. T4# 
Nut-lock, 7. €. Mitehell..........6005.000 754.5% 
Nat-loek, J. BW. Hedrick... ....ccccscsecees T4707 
Oll-burner, A. Maeulen -. 754,001 
OlL-cake-treating apparatus, A. B. Lawther. 754.576 
Ordnance automatic firing device, L. Obry.. Th4,. 885 
Ore and pulp sampler, automatic, ©. Allen.. 754,912 
Ore and slime separator. antomatic, C. Allen 754,911 
Ores from magnetic gangue, separating, T 

A. Edison ° ieteods 
Organ, D. Schuatek 
Oven, bake. H. Heacker 
Package, shipping. J. A. Bower 
Packing, rod. H. Albrecht 





Padlock, J. B. Miller 


Paper-folding machine KE. dD Casterline, re- 


asue |. . A . 7 12, 2¢ 
Pedestal, angular, C. H. Howland-Sherman 754,871 
Pen, fountain, W. Rovill.. 74,416 
Petroleum, apoaratus for refining crude, J. 

M. O'Neall 74. O87 
Phonographic apparatus, Skiff & Grant. 754,508 
Phosphorus compound and making same, or 

ganic. &. Posternak.. ; 7h4, 82 
Photogranhic film, R. A Anthony 74.736 
Photographic film, flexible. F. A. Anthony. 74,735 
Photogranhie view-finder, J. A. Robertson.. 754,893 

| Piano attachment, pneumatic, R. C. Pryor... 754,498 
Piano-players, pedal-stop action for auto- 

matic, W. F. Cooper, Ir.......... . 754,750 
Pin. See Hat-pin 
Pipe and nut wrench, combined, J. C. Sni 

der ‘ 754.500 
Piston-rod, H. A. J. Neumann.. 793 


Seith . 754,506 


Pitman, K. F . 
adjustable, H. C. 


Plant support 


and holder, 

Chessman : TAS 
Plow. J. Kheil amt 902 754,572 
Post-hole digger, C. Butcher...... ... T5A,42) 
Power machine, hand or foot, J. P. Cline... 754,849 


Power mechanism, interchangeable hand and 


motive, Ellieatt & Norris... 
Provelling apparatus, vessel, M. P. Schetzel 754, To 
Pump, J Crowley 754,431 


Pump. heating and conde ning | feed, w. 

Tate cee 
lubricating, MecCanna & Markle... . 
APS 724 
Pyrographic work, tool for, Z. N, Tyssowska 
Rail-bender, R. 0. ate caaeseeeusvscdaaaie 
Rail-joint, W. Watkin 


Pump, 
Puzzle, L. Van 


TOOLS AS A TOPIC 


Capital of 
spasty daveread. Bent by mail for 


WONDER Acetylene Burners 


STATE LINE MFG. CO. 


. COMMERCIAL CALCULATOR. Y tll 


wery — 
ints Mfg. Co., 718 ¢ ‘hestnut St. Phiia., Pa 


MAXIMUM POWER-— ag 7 shen tg) cosy. 
a. ack 


petroleum, wer's 


mash, tanner’s liquor, 
Cor ot) or fluids, 
pe, Caan oF Se 


whieh does the most work at 


the least ex 
constructed. oh run at 
ony desired ‘ect- 
Needs no 


mission is simple, noiseless and 
“fool-proof.” When car is running on 
high gear the speed can be regulated 
on ordinary roads by throttle alone. 
Engine develops eight-horse power, 
runs without vibration and will 
drive steadily, surely, powerfully, 
“wherever a wheel will tarn,"’ 

BB. ayy A ea with doteshebie ton- 

, seating four, ‘orwari 

t $850.00; f without tonneau, $796.00. "ith 


are equipped 
Gtincher Tires. . 


@ur free Ulustrated beoklet N gives 
address of agency nearest you, where the 
A Cadillac may be seen and tried. 















OR. DYKE’S “DISEASES OF A GASOLENE 
AND HOW TO 


AUTOMOBILE ,"2.70 


A book for owner, intending 
Hints and nusgotivne with Wustratiena, 


$1. 
A. L. ores AUTO. ae raw 
0% Olive St., St. Louisa, Me, 


Send 0c, for the seonaes Auto. Supply Cat. in the worid 





A modern up-to-the-minute ex- 





terested 
o> GAS & GASOLINE KWGtNt co., 
10 Keanebec Stree! Port! 





must be interesting to every bandi- 
crafteman. There is a mine uf infor- 
mation in 

Montgomery & Co.’ s Tool Catalogue 
which ds of tools, 


handh 4, 








Mg pow 
wih! the ald of t ahilied bole help. 


ve Engine, Wealso build 
ertical a Catalogue 
sent of either, to in. 


Maine. 








9 = 


Send for Drill Catalogue. 
W. F. & INO. BARNES CO. 

















se HON LGOM ERY ERY we. 
105 Fulton St. = York City. 
Hydro- 
> | carbon Motors 
Headless Self-Contained 























| Rallway cross-tie, T. 2 Kitto...;scsacccers, 704,408 








Irving Building 


PRI ure Tie vei FREE 


outfit ( 








y 


wre fog 


A wards, rite 
18 Ch 




















Scientific American 


Marcu 26, 1904. 





































































































Model “‘K* 

here illustrated, is the strongest and most 
fi owertul car of its weight ever built, It has 
ull ehipts springs, two powerful brakes, 30-in. 

heels and 34 inch tires, #4-in. wheel base, 2 
qulinder opposed engines of 16 actual horse- 
power, and carries five people over any kind « 
roads, in any kind of weather. Nothing equa 


to it, either in power or appearance, sold for 
double the price. » 
























Touring Cars 
Six different models $650 to $1,350 at the factory. 


Beedet “KK” with four lamps and horn, $1,200 at the 
Same car fitted with canopy top, 
ties Pgh swinging front ‘and ok le baskets, Med 
bo “al at the factory. Rambler 
agons, ah detachable top, $900 at the factory. 
Our new shows cab 4i@erent 
styte of ons and tells ite apecle! points of merit. 
Bhai! we mall you a copy! 


Thos. B. Jeffery & Co., Kenosha, Wis. U. S. A. 


Chteag) #1 Wabash Are Beeten, | +0 (otumbua Ave 














Not in the Front Rank. itis the Leader 


9 HH. P. single Cylinder Motor Cycle 





Vor For 
Sooed Pleasure 
Long Life Business 
lieage Koonomy 
wer Style 
Our 


holds all world’s 
Catalog. 


&  CURTIOS MFG. CO. - Hammondsport, WN. Y. 


And this wrench 
will do the work 
for you in less 


"Time hed Money” 







wrench mate of malleable stee 
not to break. Metal Price, 61.00 Each. 


HUDSON PARER COMPANY 
7, Prope. & Mir. Massachusetts 


THE, CAME OF ACETYLENE GAS i 


MENTS 289. Munn & Co., yr 
Broadway, Seren d ols hecretiealers 








The Grout 
Steam Ruosbout at 865@ ls wor . wane 


cantor sceey,” it ea sterdy, 
t and servieenbdle can for 
constant usage. Send for book. 
Brothers 
le Oo, 
(mason, Mana, 





















Railway, electric, 
Railway-frog, 
allway plow, ek 


Katlway-raile, «de 


Rallway-ewltch, 


Railway-tie plate, 
Rallwaye, autome 
for, Meyer & 
Register, H. A 
Rheostat, L 


Roll-holder, J 
Roof valleys, 

Ludowiecl 
Rope-haulage 
Rotary 


Sash, pivoted, G 
Bash, window, G 
Beenle ¢ frects, 
0. Healy 
Scenographic 


Scholar's companic 





Laubecher 


Johnaon 
cleaning 
same, P. J 


Stone manufacta 
Dunn 

Stove, O. P. Gree 

Stove fire box, ene 

Stove, 


gas, 
Straw, artifietal 
Stuffing box, ¢. ID 
Stump extractor 








Tunnel constructior 
Turbine, steam, 
Turbine, steam. P 
Typewriter, 


Typewriting machit 
Typewriting 


Valve, engine. J. H. Jones 
Valve for turbine engines, governor, J. H 

K. MeCollum nevesoeesenseces 754,489 
Valve gear. F. Williama ...............- T5450 
Valve gearing, steam engine, I B Stan- 

won CORO eee . 
Valve, gove rnor, PD. J. Leon . 
Valve, relief, N. Lombard .... ™. 
Vaive, safety, N. Lombard ™.4 
Valve, throttle, J. Desmond M. 
Valve, tran, C. W. Clewell i, ated t 
Vehicle draft attachment, F. H. Sharp... vist B 
Vehicle frame and spring construction, W. 

Fr ichards . 4.10 
Vehiele or machine, wheeled, L. W. Towne. 754,722 
Vehicle running gear, R. / Moore 754.680 
Vehicle, self provelled. J. C. Berube 754,635 
Vehicle shaft motion, device for preventing, 

Cleveland .. , 754,642 
Vehicle stee ring device, motor, Porsche & 

Lobner : os ‘ . . T54,802 
Vehicle storm curtain, B.S. D. 8. Martin, 754/980 
Vehicle top support, G. Grogan ............ 754.650 
bg wherl, P. A. Sanguinetti ......... T4504 


oe hine, 
Smile 
Ventilator, F. J. 


screen 








Rallway-ewltch, aut 


engine, H 
Rotary steam-engine, I 





Railway danger-signals, 

stopping menns at, 
Huber & 
Kimball 


etrie, 


Mallway-rail joint, A 


vice 





w 


athe 





elec trically operated 
L.. Adamson 


& Conners 
J. i. Akers.. 


Barnes 
fe 
creeping and wandering of, BE 

T. BK. Gammerson 
mmatic, — M 


brake osel ing 


Gieritz 


itrat 


socket. ¢ 
Rerglund 


Kabureck....... 


Niehoff 
Lyndon 
Kheostat, ¢ Kk. P 
Ringing and laetening key, C. H 
Burry 
means for 


Rule, P. 8. Hamrick... 
Safe, BK. BE. Thompaon. 
Safety-pin, A. Buckelew. 
Sesh holder and lock, O 


preventing the 
i 





"device 


North. os , 
covering tile, W. 
w. Minto irda Ghe 
C. Mitebell....... 
B. Howe... 


H. Lawrence 


apparatus, 
Scenographic apparatus, 
m, A. BE. 








trahen 
re of 
he 
king, 


composition 


J. Mulweny...... 
Guaignon . 


A 
I,suH 


Shorts 


Wheeler & 


» J 


K. F 
J. Mediund 


1, A 


coin Somnaeaae. c. A, 


W. Reno.. 


machine, ( 


Subcaliber attachment, W. H. Bevans 
Suspenders, J Burgett 

Guspenston hook, L Torrey 

Tally, progressive score, |. W. Green 
Tank and heater F. Rates 

Tap, barrel, H senfeld 

Tapping device, Smith & Pelton 
Telephone receiver support, H. L. Goodwin 


feeding device 


Prochaska 
Vessel sighting or Wed. ie fines 8. La 


mber, ooee 
Wels ‘attechusvet as and skirt ahppanbeas ‘com- 


Selitcteevetavetaltaceeusssscce 154,790 


apparatus for produc ing, E 


Austen & Bradwell 
E. J. Austen. 
Greves. . 


School companion, T. Crawford. 

Screen, D. D. Pinkham......... i 54,709, 

Sereen hanger, half-sized, Hi. B “Higgins ee 

Seat-epider, H. W. Rolens 

Seine Readies apperetes Hn. Cc “Albee 

Self-adjusting wheel, Root & Wallace 

Semielliptic apring, T. A. Shea 

Sewing machine feeding mechanieam, D 
Noble . 

Sewing machine ruffling mechanism A 


Shade goods, machine for trimming and ap 
plying, EB. O. Engberg 

Sharpener, disk, W. J. Julian 

Shaving mug, |. EK. Foltz 

Sheet metal edging machine, EB. F. Lock 
woud 

Shelf support, adjustable EK. G. Sehriefer 

TH4, 816, 

Shee attachment, athletic, J. G. Mitchell 

Shevel and foot protector, J. Christiansen 

Shoveling device, G. Westbrook... 

Show case, W. Hf. J. Guest 

Show case, (. W. Selden 

Shutter worker, F. D Marchand 

Shuttle, float detecting, E. Lamoureux 

Side walk on atreet crossings, J. A. Rose 

Siding. sheet metal, E. G. Charlebois 

Sieve, F. W. Haach én 

Signaling system, wireless, H. Shoemaker 

Silt and sand separator, automatic, C 
Allen 

Skirt hanger, 8. J. Goldamith 6eeeee 

Sled, coasting, W Fr Parmelee 7 - 

Soldering apparatus, can, J. G. & M. O 
ehfuss . 

Soldering machine, can, J. G. & M. O. Reh 
fuss ° eves 

Speaking figure, Spencer & Lynde 

Spring Ree Couch spring 

Stacker hoisting mechaniem, J. H. Kinde 
vater 

Stacker, pneumatic, J. Henry 

Steam boiler, C. B. Rearick 

Steam boiler, KR. W. Barton 

Rtock helsting device for live, L w. 


and 
artific ial, FP. _ W. 
White... 


Whittle 


Trolley hook for manipulating self-loading 

rabs, Hoover & Mason 74, 052 
Trolley wheel retainer, J. A siipateie k.. 754.778 
i Me PD (es) sues cccdenepesons 74.045 
Tube. See Flexible tube 
Tube cleaner, BE. T. Davia..........cecee. TH4 Sh4 
Tube scraper, FE. M. Smith, et al 74.902 
Tufted fabrics, apparatus for the manufac 

ture of, G. Morton 54, S83 
Tug fastener, hame, A. G. Shields ... 





Fagerstrom. . 


D. § Dofur.. 
t. Jarman 
Gabrielson.... 





Kehn Kache: nbutg i: 


Sytts 
Whitield 
Ti 


making 
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1. Th4, 452 | 
75 





rh BhaTe | 


754,807 | 
754,532 
754,533 








754,732 | 
754,763 | 
754,887 | 
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farnished you. 
BUCKINGHAM CLUB. 
REFERENCES: Hon. D. BR. Francis, President Louisi P 
3 | Overy Bank or Trust Co. in St, Louis. 


rece 


ST. LOUIS. 


a ie 


Buckingbam Club Building, new and strictiv fire-proof, fronting 
furnished suites of rooms, for the exclusive use uf members and their families. Will open April 30th, 14 

3 People of high social and business standing, desiring the best accommuvdations in St. Louis during their visit 
| to the World’s Fair, are joining the Club. All applications for membership must be approved by the membership 
committee. The Board of Directors of this Club is composed of the most prominent business men of St. Louis. 

If interested, send us your name and address, with references, and club book and fyll particulars will be 
Early attention is important, as only a limited number of members will be accepted. Address 


Exposition Co., and 








World’s 
Fair 


SAINT LOUIS 


p > 





SPECIAL 
FEATURE 


on Forest Park, with 900 handsomely 





Light Gasoline 


Tonneau 


12-14 Horse Power (Honest Rating). 
Canopy Tcp, $200 Extra 


Price $1,750. 


“i ‘ acs 


Weight 1,700 ibs. 


New system of control makes the two-cylirder opposed motor, which is placed forward in a 


removable bonnet, as flexible as a steam engine with none of its defects and limitations. 
gear available for all ordinary speeds and grades. 
making this the easiest of all gasoline cars to operate. 
Tonneau seats of full carriage size. 


no indices 
per hour. Lubrication automatic. 
manship highest grade in every detail. 


24-30 Horse Power Touring Car (Chicago-New York Record) 


30-35 Horse Power Touring Car 


Light Electric Runabout, new model - 


Catalogue of Columbia Gasoline Cars and Electric Pleasure Vehi 
also separate catalogues of Electric 


cles will be sent on request ; 
Town Carriages of the coach class and Commercial 


ELECTRIC VEHICLE COMPANY, nartrorp, 


CHICAGO 
1413 Michigan Ave, 


NEW YORK 
134-136 138 West aoth St. 
(Opp. Metropolitan Opera House) 
Member Association v. 


Gear changing by positive levers 


High 
no notches, 
Speed, two to thirty miles 
Materials and work- 


$3,500 
4.000 
850 


Vehicles. 


CONN. 
BOSTON 
74-78 Stanhope St. 


need Automobile Manufacturers 

















To prove the wonderful 
curative powers of 


Hydrozone 


to all afflicted with Sore Throat 
I will send 


One Trial Bottle Free 


to anyone sending me 10 cents 
to pay postage. Hydrozone isa 
harmless germicide, which will 
cure you. 


Booklet on treatment of diseases sent free 
on request 4 
Sold by all druggists. 


Prof. Charles Marchand 
Dep't U, 63 Prince St., New York 


A Scientific Germicide| 









SEALS BOTTLES, 

PACKAGES, 
BOXES, PAPERS, 
CAR DOORS 


‘eg 


Send for a 
sample ot 
the great 
Twentieth 
Century 





| SIGNATURE SEAL | 














=> Seal has two yn ot Lock and Breakabie 
wire throog the eye of the bioek. turn key until it 
th a 
a alo bee amped or vere ge on the block. The 
stu 


seals used, so 
sender. 


D. K. HIETT, 185 Dearborn St., CHICAGO, ILL. 


Key. To seal any article, pass both ends of the 
natures may be written permanently 
on one side of the block. Signatures 
of the key may to kee ep “tab” on the 
that a count is easily kept by the 
No tools 


Write to-day for Literature. 








Telephonie relay or repeater, I. Kitsee 
Tension device, F Te mple 6) 
Theater building, A. Schlechter b 
Threshing engine belt removing device, C. } 
eCollor ove | 

Threshing machine, A. W. Collis tana 
Threshing machine clover bulling attach } 

nn no. ndncncaeeees 754,612 
Tie, BE. F idat . 74.005 
Tie fastener. BE. F. Priddat 5 . h4,.006 
Tile grinding apparatus, T. H. Mooney 754.501 
Tilting bin and sample display device, A 

d West 
Tire, H. G. Fiske 
Tire, pneumatic, J. Dupont 
Tires, machine for inserting transverse 

wires in solid rubber, A E. Ellin 

wood 74.552 
Tobacco pipe, J. Rerchtold ThA SO 
Tool, combination, A. A. Blickle 74. 79 
Tool, combination, Schmidt & Iskiyan 74.812 
Tool, pneumatic, € V. Peck 74.906 
Tooth cleaning implement, G. CC. Bessonet. 754.841 
Torch, acetylene gas ’ Hi. Marsh 74,472 
Toy, C. A, Seadding 754,799 
Toy gun, J. BR. Mason 74.583 
Traction engine, H Reckwith 74,400 
Transits, slope stake attachment for engin 

eers’, W. G. Russell 754,897 
Transmitter, reversible, Simmons & Moore. 754,822 
Trimming machine, N. M. Schuster 754,818 











The oven 


Am 


inet to "the" *“Buckmobile.” 
Or we will be Slonsed te sell you direct. Send to-day for catalogue. 


BUCKMOBILE Co. 


BUCKMOBILE 


erican road is little adapted for the use of automo- 


reason of its iar buckboard construction all roads 
It bas every feature which should be 
eenenen. Write for name of nearest agent 


UTICA, N. Y. 


New York Agents, 1900 Broadway, cor. 63d St. 





See CATALOGUE W. 


MARINE 
AUTOMOBILE 





AMERICAN JUMP SPARK IGNITION OUTFITS 


oe era 


AMERICAN COIL COMPANY, Somerville, Mass. 






STATIONARY 
MOTORCYCLE 














kitiadsm us) maha 


at policy is a good thing, and it's good policy to paint with 


PATTON’S 
SUN-PROOF PAINTS 


because they are known to be absolutely sun and 
weather-proof. You put it on—we take the risk. 
Give you a real guarantee for 





































this a lon 
safe for us 






time without losin 

wise for you. 
allabout Patton’s Sun-Proof Paint and throws in a lot 
of paintadvice, A postal brings a copy—quick. 
PATTON PAINT COMPA 


227 Lake St., Milwaukee, Wis. 
FETTSBURGH PLATE GLs88 CO., General Distribuiors. 


Years 













ve years. Been doing 
a house. What is 
Our free Paint Book telis 










A 











o0i2 it 








Ae RI 2 Pe Be me 


or ceases 





Marcu 26, 1904. 











Mosier ‘‘SPIT-BIRE’’ Spark Plug 


Guaranteed to 
“SPIT-Fike” when 
others spark only. 


A 
wit } Any Phreas: 
Mosier SPIT-FIRE 
1619 Broadway, N.Y. 





Pat. April 28, 1902; September 15, 1908, 














From hes ‘Any Point ef View 


THE 

‘Typewriter’ 
IS THE BEST INVESTMENT 

It leads in durability, relia 

permanent excellence of wae 

adaptability to all classes of wor 

ease, speed and convenience 


operation, and economy in service. 


REMINGTON TYPEWRITER CO. 
327 Broadway, New York 














What Is Daus’ Tip-Top? 


TO PROVE that Dave’ ‘ “Top” is 
the best and simplest device for makin; 
\ 100 coplce from pen-written and BO 
) copies Tom typewritten original, we = 










ship complete duplicator, cap 


ton dae 
acount of 


vs 5 Net 
4% per cent, or 


the Fax P, Duns Duplicator Co, Dans Bldg, 111 John St, New York 


Save Your Fvel 


by freeing your boilers of scale with the Dean Boiler 
Tube Cleaner. It will save you hundreds of dollars 


. ut deposit, on 
% lays? trial. 
7.50 1 
Price 0 jenn 





every year. We send it for a free trial. Write to-day 
for our book, “ Economy in the Boiler Room.” 


WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 


A faint heart 


never passed the life in- 
surance doctor. The time 
to get insured is now-- 
when every organ is per- 
fectly healthy. Our little 





booklet “The How and 
the Why” will tell you 
how easily you can be 


insured by mail. 
PENN MUTUAL LIFE INS. CO. 


_ PHILADELPHIA 


YPEWRITER 


WHEME a at MALY MANUFACTURERS PRICES. 
Shipped with privilege of examination. Send for (at. 
Typewriter Emporium. 203 LaSalle 8t., Chicago 


ON THE SURFACE 
Warren's Natural Asphalt Sand Surtaced Roofing 


LOOKS ALL RIGHT 


and it wears better than 
it hoke. Does not require 
ene. Anyone can ap- 
ply it Comes ready to 
y in rolls of 108 sq. ft. 


Warren Chemical & Mfg. Co., 18 Battery Pi., New York 












(Camp Mattr.ss with Pillow attached. Also show~- 
i ) 


Mattre as de! 


THE IDEAL BED 


For Home, Camp, Yacht. Hospital 
Nox next—Hverxnso—Opouress. Whee 
@ofated can ake rolled into amall package for storage 


Or transpertation, No C. ——. Ocverr ComPLeTs 
Wrrnout Tuam. ** Pe: ion” Alr Cush- 
fone for Office, Fasy, and ac Chairs, Yachts 
and Small Boats, Send for descriptive booklet “A” 
and price let, 


Mechanical Fabrie Co., Proviaxer, RL 

















dchescos¥e opin 54,588 
924 
age 754,404 
Wateh movement winding "eet, orn - 

tation of exposed, 0. Ohlsson ......... 754,600 
Watch, stem E Philippe A. Anselewits 754,407 
Watch, stop, . Philippe ....++.e+seeeeeee le 
Water closet, BPAROW ..cccsccccscss 754,573 
Water closet, J yi RR 4 sce cos usedeous 4, 
Water closet ventilating device, W. 

BRET eae PE er eee 54,605 
Water heater, electrical, H. M. Hill...... 754,451 
bas tube boiler, Bossingham & Em- 

eeedé sete tethasedesecvendeectaseas 754,415 


automatic stock, 8. C. 


Weathe oi strip, J. 8. Se nglar 
Weather strip, Hl. Eagon...... 
Windmill, Cc. H Mikkelsen... 
Window, 0. EB. Cluss .. 
Wires, combined guide 





and | guard for over- 


feed, C. M. Zellers ............ TM, 
Wolf trap, J. W. Sprague EE REY NaS A 754,511 
Wood and the product thereof, preparing, 

M Lichtenberger . .. 754,782 
Wrench Ree Adjustable wre ne ch. 
fe aera 754,520 
Wrench, Ash & Stewart ..........-seeee. 754,633 
Wrench, J. A. AdOlt ....cc.cccrsccccccee 754,831 
ees 8 “perro ee 764,869 
Wringers. See Mop wringe 
Yarn skein delivering apparatus w. 

EOD, Sens redband ia4ouban sane 754,584 
Yarn treating apparatus, “"H.  Lindenbe tg.. 754,784 





DESIGNS. 
Book cover, W. M. Rhoads 
Mantel, F. A. Broadbent 
Mug, L. W. Rice ..... 
Paper knife, L. W. Rice 
Pin head, hat, W. Turton .... 
Spoons, forks, or similar 

for, J. E. Straker, Jr. 

Tableware, metallic border for, A. 





Steffin.. 





TRADE MARKS. 


Anesthetic for the painless extraction of 

teeth, local, H. L. Wheeler........... 42, 
Antiseptic emollient, Schaefer ( “hemicai Co. 42,249 
Beverage, certain named, W. H. Hutchinson 

Oe WD .n0as ty 04an talenean was 42,233 


Dean, 
42,227, 42,228 
Sweeper Poy 

2,253, 42,254 
Cotton piece goods, G. Willis & Co. z 230, 
Disinfectant, C. Reinschild................ 42,250 
sep 3 composition, certain named articles of, 


Books made of textile fabric, H. 8. 


Carpet sweepers, National 


ME, GHURMOED  ndconbaassiccvesnstiabavic 42,257 

Files and rasps, G. & H. Barnett Co...... 42,256 
Foods or condition powders, stock, West 

Coast Stock Food Co, ........06seseeees 42,238 


named, Booklovers Ade 


certain 
powders and 
minators, C. E. Woo 
Jellies and preserves, fruit, G. 


Forniture, 

















Matches, friction, Ohio Match Co 
Medicine for cure of certain named diseases, 
MEO: DUMONT ies idcnnnobstaneerens 42,243 
Medicine for diseases of the internal organs, 
Gr UID 35.0 in b.0d veal banesutn Shake 42,245 
Medicines = cure of fe smale complaints, a 
Richards Dyspepsia Tablet Association. 42,244 
Ol, cotton seed, Kentucky Refining Co., 
236, 42,237 
Oysters in canned and bulk form, Toke Point 
OU, sucscedscedccendenes sel ase 42,235 
Pills, Lanman & ‘Kemp 0 4-cdke eee s thee 2,241 
Receptacles, certain named, Hartmann 
ED EOD, 06.0.n000006000%100804s 0000 RRs 42,202 
Remedy for certain named diseases, R. W. 
DOGS os ekwo ou ecgrawe 42,242 
Remedy for certain named disease 
used as a, A. J 42,247 
Remedy, pile, C. Mayne ‘ 42,246 
Ropes, cords, twine fiber, twine, and binder 
twine, International’ Harvester Co. © 
America cosh con seeessees 42,258 
Salve, C. L. Budde nbohn sok Vo thd kek keene 42,248 
Tabice x. appliances for ‘playing certain 
med games, Knickerbocker Co....... 42,251 
Getorwaleth: children's, H. & W. Co....... 42,229 
LABELS 
“Cutt Balm,’ for a lotion, E. Reith...... 10,825 
*Discount,"" for newspapers, periodicals, 
magazines, pamphlets, ete., 8. B. Hutech- 
SUE | 5 000 ts0cveccde ere beenvenstaehnel 10,819 
“Flor de Astor,” for cigars, Park & Til- 
fore AT eS OF- 10,830 
“Good Chairs,"’ for chairs, ‘Buckeye Chatr 
ee? PU Ey mares: 10,839 
“Lochinvar Old Highland Scotch,’ for 
whisky, New York Importation Co.... 10,838 
‘‘Mapo,"’ for syrup, D. P. Ingham.... 10,834 
“March’s Hair Health,”’ ad hair and scalp 
cleanser, J. G. March ......62--seeces 10,823 
“Nu-Trex Flaked Wheat Food,” for cereal 
food, American Fine Arta Co. .......+++ 10,837 
Purity Brand Condensed Milk,’’ for con- 
densed milk, United States Condensed 
Mil WS ce ccccTuccnsecsovteasescesene 10,836 
Royal Iris,”’ ‘for cigars, American Litho- 
ee MTR eee 10,828, 10,829 
“Shamrock Flaxette,”’ for handkerchiefs, 
Acheson Harden & Co. ......0060s0es0e8 10,821 
“Smith's Tender Joint Shoe,’ for shoes, 
C. G. Smith . 16,820 
“Smoker's Teeth Powder,"’ for tooth powder, 
Weaver Conger ‘o . . TET SE 
Bae sm Whiskey,"’ for whisky, P. McIn- 
Saab eal 10,882 
“The L labteing F ire Extinguisher, 
extinguishers, Suffolk Chemical Co. 10,840 
“The Magte Curler,”’ for hair curlers, J. B. 
SEE Sa cbvascckcncindd eee babetessastwes 10,822 
The Me rchant Prinee,”’ for cigars, A. J 
Schmidt Seal osace sae 
Three Minute’ Plum Pudding,’ ’ for a food 
preparation, A. T. Knapp .............. 10,838 
“*‘Welsh’s Embro,’’ for a liniment, Seotch 
NNN UND. chicas cstvascbaptnes 10,826 
“White Star.’’ for gin, H. Gravier 10,831 
“Wyoming Condensed Milk,’ for conde “naed 
milk, United States Condensed Milk Co. 10,835 
PRINTS. 
“All Nations Use the Singer,’’ for sewing ma- 
chines, Singer Manufacturing Co.........-. 
medicine, Athk 





*“*Athlophoros,"’ for a 


0. Siadd gbasdécocnesnseaveds 
“Bromo-Seltzer,’’ for bromo seltzer, Emerson 

Drug Ca, ...+.++- sees eceeee 
1. ee ee elec tric cars, Cincinnati, 


Dayton & Toledo Traction Co.........+..+« 32 
“Foxy a s Multiplier,”’ for a multiplier, 
F. rarer 
Hair Restorative, " for a hair 
Citizens Wholesale Sup ply Co.. 929 
for shoes, O MeCormick 924 
for medicine, Ozomulsion Co... 928 


“Golde n ale 
restorative, 

‘*Non-Aqua,”’ 

“Ozomulsion.”* 


‘Pride of Reideville,”’ for smoking tobacco, 
R. Harrian & Bro... ...-cccsevevscecccseses 
“The Romunder ‘Comfort’ Passenger Car,”’ 
for passenger cars, H. Romunder.........- *) 
“The Victor Jewel Premium Machine," for 
talking machines and accessories, Victor 
Talking Machine Co. ...-ceeceesesseseeees 





A printed copy of the specification and drawing 
of any patent in the ee gg list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name ay 
number of the patent desired and date 
_ Address Munn & Co., 361 Broadway, New 

ork. 


Canadian patents may now be obtained by the tn- 
ventors for any of the inventions — In the fore- 
going list. For terms a particulars 

ress Munn & Co., 361 Dreadway, New York. 











spect LOW PE SA THE NICKEL 


in the West and Sout 


third tgs iekete on ai see 
cere rear 


way. 














CHEMICAL a TlONS_EAke 
| REST) BPEL 





















WANTED catueament ob hess, 
Export Trade 
How to Secure and How to Hoid it 


Valuable hints on how to secure Export 
Trade sent gratis on request. Address 
EXPORT EXPERT 
Box 773,.New York 


ee 
ac nny ino aera 
SPEGIML MACHINERY fesse. Ng 
owe ore, Stop Swearing ene 
ana So 


























N ES’ 
NOVELTIES a PATENT Ee Aayiales 
Magical Apparatus. 


Over 700 engravings, 
Ave., New York: 














Experimenta emote! & Model Work 























runabout has no equal. 
automobile construction- 
plant in the world. 


Bor full information see our 


Dept. 21. 


tonal 
about 
$760. Member of the 
Asmoriation of 
Licensed 
Antomobile 
Manufacturers 


For business or pleasure, in rain or sunshine, the pioneer 

It represents the latest and best in 
-the product of the largest automobile 
All roads alike to the Oldsmobile. 


Price, $650. 


"earest agent, 
“Golden Gate to Hell Gate" will be sent upon receipt of a two-cent stamp. 


Olds Motor Works, 


A captivating story 
Address 


or write direct. 


Detroit, U. Vv. 6. A. 








RESTORES THE SIOHT 


WEAK EYES MADE 
STRONG. 


SPECTACLES ARE A 
NUISANCE, 
NECESSITY 

ONLY MAKES 
ONE WEAR THEM. 











uLUs €D 
TREATION, On THE 
EYE, Mailed Free. 


THE ror COMPANY, 








_ Scientific American 


Marcu 26, 


1904. 











THE WINTON MOTOR CARRIAGE CO., Cleveland, U.S.A. 


Orient Buckboard 





Modei of OH. With TWH SPEED, 
Write for Catalogue 


WALTHAM MFG. CO., Waltham, Mass. | 


HOROLOG! CAL DEPARTMENT 
¥Y POLYTECHNIC INSTITUTE 
Formerly Parsons Horotogical Institate 
PEORIA, ILLINOIs 
LARGEST and BEST 
| WATCH SCHOOL In AMERICA 


We teach Watch Work, Jewelry, Eo 
graving, Clock Work, Optics. Tuition 
Team nal le Board snd rooum near 
school at moderate rates 

Bead for Catalog of Information 


CHAR TER 


GAS and GASOLINE 
Fer All Work. 


Price $425. 














Satignaricn, Vervate Hotwsers, Pum 
ae Sy oat Ow “a 
Sena for Oatat and Testt l 





State Your Pewer Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


The Boston 
GRIDGE WHIST O.5e= 4 


Kuh block coo 
talne one bandred 





cerpt of twenty-five 
coats. 


R. W. Eueeson 


& Co. 
| 29 Devonshire t., 
Boston, Masa. 


u varianon ot rwwem prices. ~ Best Kauiroad 
Roane OS as gt lg 
Gi en, 
cies, Too c. Save 
Go CALE Co... ‘Chicago. iT] 





Money. | Lists Free. 


BICAGO 








THE CARE OF ACETYLENE GAS IS 


yy Sorten AM cents Pt ENTS 
Pi ae 


Munn 
7 York ie. ‘and all 








Waterbury Conn 
POSITION. 




















ree crtesic meas W 
Darabl aaa wheglgiatte a 


BYRON JACKSON MACHINE WORKS, 


mcy. 


eats the 








} 
| 


Both 





Namber 540,100, gra. ed to George B. Selden, dated November Sth, 1806. 


Electric Vehicie Co. 
Winton Motor Carri.ge Co. 
Packard Motor Car Co. 
Olds Motor Works 
Knox Automobile Co. 
The Haynes-Apperson Co 
The Autocar Co. 
The George WN. Pierce Co. 
Apperson Bros. Automobile Co. 
Lecomobile Co. of America 


Smith & Mabley, inc. 
Central Automobile Co. 
Alexander Fischer 
the basic Selden patent and all other patents owned by members of this Association will be 
enforced against infringers. Manufacturers, Imporners, Dealers and Agents, also 

machines are liable. 


ASSOCIATION OF LICENSED A) TOMOBILE 


MANUFACTURERS: 
The Peerless Motor Car Co. 
Standard Motor Construction Co. 
Waltham Manufacturing Co. 
Pope Motor Car Co. 

J. Stevens Arms & Too! Co. 

H. H. Franklin Mfg. Co. 

Smith & Mabley. Inc. 

The Commercial Motor Co. 

Berg Automobile Co. 

Cadillac Automobile Co. 
IMPORTERS: 

Hollander & langeman 

Standard Automobile Co. 

E. 8. Galiaher 





Ne. T EAST 424 S” REET, NEW YORK 





MANUFACTURERS 


Auto import Co. 
F. A. LaRoche Co. 
Sidney B. Bowman Auto’bile Co 


WONDER of the AGE 


_Guaganteed to raise water 


f Tg raining Min 
wort 
Catalogue No. 


+ « SAN FRANCISCO, CAL. 


WARNING! 


Gasolene Automobiles 


Northern Manufacturing Co. 
Pope-Robinson Co. 
The Kirk Manufacturing Co. 
Elmore Manutacturing Co. 
E. R. Thomas Motor Co. 
Buffalo Gasolene Motor Co. 
The F. B. Stearns Co. 

Pope Manufacturing Co. 
Sandusky Automobile Co. 
Crest Manufacturing Co 


Jsers of unlicensed 
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Portland Cement Co. 


Trequci Fertiend Oanent Co, 


Whiven Portland Cones Os bary ime. N. J. 
» Cementon, 


itehall Portland 


, Bedford, Ind 
Sooper Porticad ‘Cement Co., Siegfried, 


Glens Palle sine Cay Co een ny Fale, N.Y. 5 


Wolverine varias Portland comes 
Bronson Portland Cem 
uaker Portland Gunews ‘Son * @andte Bday, Pe. 
nd Cement & & Lithograpa Stone Co. hicago, 


Caledonia, 






Portland Cement Works than any other make. 
Mills sold in the past two years to following works : 


Portland Cemen 
b Poriand Cement Serene Ind Ind. 
Ohio. 
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GREG. CAMP HOR 


|. Five times as powerful as 
camphor for the destruction of 
insects and vermin. 

2. Costs only one-seventh 
as much as camphor per pound 
or one-thirty-fifth as much 
considering the smaller quan- 
tity used. 


Absolute protection against moths. 
uickly drives away and destroys mice. 
rotects against mildew and infection. 

Leaves no disagreeable after-odor. 

Will not injure the finest fabric. 

is a 3. wae and so more economical 

u 


TWO POUNDS 30 CENTS 
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If your Druggist < oa not have it 


METCALF’S 


39 Tremont Street 


°RSSTON. MASS 












Here's the . 


Ohio. 
-» Dallas, Texas. 
an. 
h, Ind. 
Tola, Kansas. 


Coldwater, Mich. 
Mich. 


TH. 
Misaiseippi Valley Portland Cement Co., Louisiana, 


ton, Paiste Portland Cement Co., Belleville, Ont. 
‘viedo Portland Cement Co. 


It: is the way the * Griffin Mill” a. that does it. 
smallest erpense, 


Co., Mancheste hester, Mich. 
Best work, least time, 


Illustrated catalogue free, if you ask for it. 


BRADLEY PULVERIZER CO., Cm Oot, Sen See 



































Big and Little—Heavy and Light 





Ghe HARTFOR 


and DUNLOP 


DOUBLE 
TUBE 


Tires 


Stand foremdést for Uniform Quality, Honest Construction and 
Durability. That each is the most serviceable tire of its class is 





universally acknowledged by those buyers who desire The Best 
regardless of cost. and thus consider the question of their needs 
intelligently. Let us advise you regarding the proper size and weight of tire best adapted 
te your requirements Branches in principal cities. 


Ghe HARTFORD RUBBER WORKS COMPANY 


HARTFORD CONN 


(Veers of SOLID RUBBER TIRES may rest asevred that 
ovr reputation as makers of only high-class goods will be 
carefully ined in tien with this product) 
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not depend oral if 
Vin United States. Canada 
descriptiv: 


‘ WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St., Philadelohia. 
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NEW ENGLAND WATCHES 


aa a 


ont D Water Tit 
The New England Watch Co. 


NEW YORK OFFICE: LONDON OFFICE: 
37 & 39 Maiden Lane 7 Snow Hilt 
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ESSOP STEEL 
MFR* OF CRUCIBLE SHEET 
WASHINGTON. P 












NDERSE 


ey cc 


UGA 


Al 
+ 





breaks made 
MFG. CO. 













4) 

























